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INTRODUCTION. 


The  great  desii-ability  for  the  adoption  of  legal 
measures  for  the  systematic  cleansing  and  disinfecting 
of  the  interiors  of  public  vehicles  is  a  matter  of 
urgent  pubHc  importance  calling  for  the  attention  of 
the  Legislature. 

On  many  occasions  pi'ominence  has  been  given  to 
this  subject  in  the  Press,  notably  in  the  valuable 
columns  of  The  Sanitary  Record,  which  is  largely 
read  by  the  general  public,  as  well  as  by  those  who 
are  engaged  in  sanitary  work  altogether.  And  papere 
were  read  on  this  subject  by  Hamilton  and  Cecil  at 
the  Congress  of  the  Royal  Institute  of  Public  Health 
held  at  Aberdeen  in  August,  1900.  Also  it  may  be 
within  the  recollection  of  some  readers  that  the 
author  read  a  paper  on  "  The  Need  for  Legislation  in 
the  Cleansing  and  Disinfecting  of  Railway  Carriages" 
before  a  similar  conoress  held  at  Eastbourne  in  July, 
1901,  which  resulted  in  the  following  very  important 
resolution  being  carried  unanimously : — "  That  the 
attention  of  Government  be  called  to  the  danger  to 
public  health  caused  by  the  lack  of  frequent  wet 
cleansing  and  disinfecting  of  railway  carriages,  tram- 
cars,  and  omnibuses." 
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Tliat  this  suLjecfc  aroused  great  interest  may  h& 
seen  from  the  fact  that  all  the  leading  medical  and 
sanitary  journals,  and  upwards  of  fifty  of  the  leading 
newspapers  in  England,  Scotland,  and  Ii-eland,  gave 
prominence  to  the  question  at  the  time  of  the  East- 
bourne Congress, 

No  apology  is  needed  for  bringing  forward  this 
subject  again,  for  much  more  may  be  said  and 
accomplished  yet  before  public  vehicles  are  reasonably 
safe  to  travel  in.  So  far  as  "I  have  been  able  to 
ascertain,  no  book  has  been  Avritten  on  this  subject 
liitherto,  and  I  have  attempted  to  amplify  and 
accentuate  Avhat  has  been  said  already.  Avith  the 
sincere  hope  that  the  interest  which  now  has  been 
roused  in  this  subject  will  not  be  allowed  to  dimi- 
nish, but  will  increase,  and  result  in  much  practical 
good. 

The  object  of  this  little  work  has  been  to  describe 
the  conditions  at  present  existing  in  public  vehicles 
which  tend  to  spread  disease,  and  to  make  certain 
recommendations  which,  if  carried  out,  would  improve 
these  conditions  materially,  and  would  result  in 
diminishing  many  risks  of  injury  to  health. 

With  reference  to  the  spread  of  infectious  diseases- 
from  the  inhalation  of  the  dust  of  public  vehicles,  my 
remarks  will  be  confined  to  Tuberculosis,  as  this  is  the 
disease  which  has  been  more  studied  in  this  connec- 
tion, and  concerning  which  we  have  more  data,  than 
in  the  cases  of  other  infectious  diseases.   But  it  should 


9 


be  remembered  that  other  diseases,  such  as  Diphtheria 
and  Influenza,  the  bacilli  of  which  are  contained  in 
the  sputum,  may  be  contracted  in  like  manner ;  also 
Scarlet  Fever  may  be  contracted  from  the  dust  of 
public  vehicles  which  have  become  contaminated  by 
the  germs  of  that  disease. 

Regarding  the  arrangement  of  the  subject  matter 
of  this  AYork,  Chapter  I.  contains  a  few  general  re- 
marks on  the  spread  of  Tuberculosis  from  dust. 
Chapter  II.  shows  how  Tuberculosis  may  be  the  result 
of  house  infection.  Although  this  does  not  bear 
directly  upon  the  subject  of  infection  from  public 
vehicles,  it  was  thought  desirable  to  consider  that  point 
in  order  to  show,  from  a  few  known  examples,  how 
disease  may  be  contracted  from  breathing  the  dust  of 
closed  places.  Thus  I  have  taken  the  broader  class- 
first,  and  have  dealt  in  Chapter  III.  with  a  smaller 
variety  of  closed  places,  viz.,  public  vehicles.  It  was- 
necessary  to  do  this  in  order  to  indicate  how  disease- 
may  be  spread  from  inhalation  of  the  dust  from  these 
vehicles,  especially  railway  carriages.  Moreover,, 
owing  to  the  difficulty  in  eliminating  all  other  sources 
of  infection,  it  is  impossible  to  point  to  definite 
instances  and  say  that  they  have  received  infection 
from  such  vehicles.  Chapter  IV.  is  concerned  with. 
the  defects  of  the  present  law  in  reference  to  the 
cleansing  and  disinfecting  of  public  vehicles,  and 
Chapters  V.  and  VI.  contain  respectively  the  conclu- 
sions which  have  been  di'awn,  and  the  preventive 
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ineasnres  which  have  been  recommended,  from  a  con- 
sideration of  the  foregoing. 

As  the  question  has  an  interest  for  eveiyone,  I 
have  avoided  scientific  terms,  and  have  used  simple 
language  as  far  as  possible. 

I  wish  to  express  my  indebtedness,  for  much  useful 
information,  to  the  various  writers  whose  papers  I 
bave  referred  to  in  the  text. 

ALFRED  GREENWOOD. 


Crewe. 


THE  PREVENTION  OF  INFECTION  IN 
PUBLIC  VEHICLES. 


CHAPTER  I. 

GENERAL  EEMARKS, 

As  is  now  generally  recognised,  tuberculosis  is  an 
infectious  wasting  disease  which  is  responsible  for 
about  one-ninth  of  all  deaths  which  occur,  and  for 
nearly  one-half  of  all  deaths  between  the  ages  of  25 
and  35.  The  illness  and  mortality  which  it  causes 
therefore  entail  serious  consequences  to  the  social  con- 
dition of  the  people.  In  this  country  60,000  persons 
die  from  tuberculosis  each  year,  and  the  commonest 
and  most  fatal  form  of  human  tuberculosis  is  consump- 
tion, or  tubei'culosis  of  the  lungs  (also  called  pul- 
monary tuberculosis). 

It  will  be  proved  in  the  following  pages  that  the 
dust  of  public  vehicles,  e.g.,  railway  caniages,  often 
contains  micro-organisms,  some  of  which  are  highly  in- 
fectious and  dangerous  to  health — notably  the  tubercle 
bacilli,  or  bacilli  of  consumption.  The  presence  of  these 
bacilli  in  dust  is  due  chiefly  to  infectious  sputum 
which  has  been  coughed  up  by  persons  suffering  from 
consumption,  and  which  has  then  been  allowed  to  dry 
into  dust,  which  may  be  disseminated  through  the 
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atmosphere,  and  breathed  by  other  people  who  are 
healthy.  These  bacilli  retain  their  vitality  for  much 
longer  periods  when  enclosed  in  places  such  as  public 
vehicles  than  when  they  are  present  in  open  spaces. 
Tavo  German  observers  named  Schiff  and  Fisher  have 
proved  conclusively  that  dried  tuberculous  spittle 
remains  infected  for  many  months,  provided  it  is  not 
exiDosed  to  an  excess  of  direct  sunlight.  Also  Dele- 
pine  has  proved  that  the  tubercle  bacilli  Avill  grow  at 
an  ordinar}^  temperature  the  whole  year  round. 
Therefore  the  danger  of  allowing  dust  to  accumulate 
in  public  vehicles  for  long  periods  is  very  great.  Sun- 
light cannot  exert  its  germicidal  action  upon  germs 
which  are  contained  in  dust  beneath  the  seats  and  in 
the  upholstering  of  the  vehicles.  Also  low  tempera- 
tures merely  inhibit  the  development  of  the  tubercle 
bacillus,  but  its  vitality  remains  unimpaired  after 
exposure  to  intense  cold  or  prolonged  freezing  and 
thawing. 

The  bacilli  may  be  present  in  the  dust  in  enormous 
numbers,  and  Heller  has  calculated  that  the  number 
of  tubercle  bacilli  expectorated  daily  by  a  consumptive 
patient  amounted  on  an  average  to  7,200,000,000. 
Some  idea  of  the  size  of  the  bacilli  may  be  gained  from 
the  following  facts : — If  a  row  is  formed  of  them, 
placed  in  a  line  so  as  to  make  a  length  of  lin.,  there 
will  be  some  3500  in  the  inch,  or  if  placed  side  by 
side  so  as  to  make  a  row  lin.  long,  there  will  be  some 
85,000  of  them. 
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The  following  are  prominent  among  the  character- 
istics of  tuberculosis,  which  have  been  proved  by  years 
•of  observation,  by  experiment  and  careful  study. 

I.  — Within  the  Body. 

(a)  A  slow  and  indefinite  period  of  incubation. 
(6)  In  the  majority  of  cases  it  appears  as  a  disease 
of  the  lungs, 

(c)   Selection  of  the  youthful  or   early  adult 

period  of  life. 
{d)  It  exists  as  a  disease  of  certain  other  mammals 

as  well  as  of  man. 
(e)  Mode  of  entrance  into  the  body  (1)  by  the 

lungs ;  (2)  by  the  alimentary  canal ;  (3)  by 

inoculation  through  the  skin,  in  the  foregoing 

order  of  frequency. 

II.  — Outside  the  Body. 

(a)  The  infection  leaves  the  body  mainly  in 
sputum  coughed  up  from  the  lungs,  but  may 
occur  in  secretions  or  excretions  from  other 
diseased  organs.  We  are  concerned  here 
with  the  spread  of  tuberculosis  through  the 
expectoration  of  consumptives  only. 

{h)  The  infectious  sputum  is  mainly  that  of  the 
limgs,and  not  that  which  is  simply  discharged 
from  the  mouth  as  saliva.  It  has  been 
proved  experimentally  that  the  breath  of 
consumptives  does  not  contain  the  tubercle 
bacilli,  but  numerous  drops  of   saliva  are 
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ejecfcecl  in  the  act  of  coughing  which  may 
contain  tubercle  bacilli.  It  has  also  been 
shown  that  tubercle  bacilli  cannot  be  sprearl 
through  the  air  from  a  fluid  which  contains 
them,  or  from  a  moist  surface,  by  evaporation,, 
or  by  air  going  over  it. 

(c)  The  tuberculous  sputum  especially  dangerous- 
is  dry.  So  long  as  the  material  Avhich  has 
been  expectorated  remains  wet  it  is  harm- 
less. The  dangerous  pei'iod  begins  when  the 
sputum  becomes  dried  into  dust,  the  particles- 
of  which  become  spread  mechanically. 

(cZ)  The  tuberculous  sputum  of  enclosed  air 
spaces  constitutes  a  far  greater  danger  than 
that  which  remains  out  of  doors.  Tubercle 
bacilli  follow  the  law  of  gravity,  and  fall 
towards  the  ground  unless  they  are  retained 
by  any  object  which  can  support  them. 

Hence  consumption  has  the  characteristics  of  an 
indoor  infection. 

Abbott*  says  that  a  given  number  of  healthy 
persons — say,  1000 — having  identical  conditions  as  to- 
age,  sex,  and  race,  and  let  them  be  divided  equall}',. 
500  to  lead  an  indoor  life,  and  the  other  half  an  out- 
door life  (for  example,  like  fishermen)  ;  let  an  equal 
quantity  of  infectious  material — for  example,  that  of 

*  Paper  read  by  Dr.  Samuel  "W.  Abbott,  of  Boston,  at  a  meet- 
ing of  the  American  Public  Health  Association,  Philadelphia^ 
Pa.,  October  27th,  1897. 
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diphtheria,  scarlet  fever,  or  the  dried  sputum  of  con- 
sumptives— be  equally  distributed  among  the  two 
groups,  and  it  may  be  laid  down  almost  as  an  axiom 
that  the  indoor  group  will  become  infected  in  far 
greater  numbers  than  the  outdoor  group.  The  reasons 
are  clear : — The  persons  composing  the  indoor  group 
are  aggregated  more  closely  together,  and  the  air 
supply  is  limited  in  proportion  to  the  efficiency  of  the 
ventilation ;  and  these  two  conditions,  the  density  of 
aggregation,  and  the  limitation  of  the  air  supply — or, 
in  other  words,  the  ventilation — favour  the  spread  of 
infection.  The  preservation  of  the  vitality  of  infectious 
material  is  also  secured  by  the  protection  afforded  by 
enclosed  areas,  either  in  rooms,  workshops,  railway 
carnages,  or  other  enclosed  spaces.  Hence  the  object 
of  the  measures  adopted  by  certain  sanitary  authori- 
ties in  fixing  notices  reqviesting  occupants  not  to  sjoit 
upon  the  floors  of  such  places. 

On  the  other  hand,  the  out-door  group  is  subjected 
to  similar  influences,  but  in  a  less  deo-ree.  Ventila- 

O 

tion  is  not  needed,  since  the  outdoor  air  affords  the 
necessary  protection  by  its  enormous  diluting  power. 
The  density  of  aggregation  is  greatly  diminished,  and 
disease  germs  lose  their  vitality  under  the  destructive 
influences  of  sun,  wind,  and  rain.  The  chief  dano-er 
here  arises  from  the  conveyance  of  such  material  as 
dried  sputum  indoors  upon  the  boots,  shoes,  and  dress 
skirts.  It  is  probably  mth  the  idea  of  diminishing 
this  source  of  infection,  i.e.,  the  transference  of  in- 
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f ectious  sputum  from  the  outside  to  closed  spaces,  that 
the  Liverpool  Corporation  are  applyinpr  for  power  to 
Parliament,  that  the  prohibition  regarding  spitting 
should  also  apply  to  spitting  in  the  road,  as  well  as  on 
the  footwalk ;  to  spitting  in  any  "  place  "  within  the 
meaning  of  the  Act,  and''  to  spitting  "  on "  tramcars 
and  other  conveyances  as  well  as  "  in  "  them. 

Cornet  has  stated  that  open-air  infection  from 
tuberculosis  may  be  disregarded  practically,  since  no 
positive  evidence  has  ever  been  presented  to  the  effect 
that  human  beings  ever  contract  tuberculosis  in  the 
•open  air.  Although  the  results  of  obsei-vation  and 
•experiment  tend  to  show  that  a  far  gi'eater  danger 
lies  in  the  direction  of  indoor  infection,  it  would  be 
wiser  to  take  such  steps  as  shall  prevent  the  possibility 
■of  the  transference  of  infection  from  outside  to  the 
interiors  of  closed  spaces.  In  any  case,  the  practice  of 
spitting  on  the  tops  of  tramcars  and  omnibuses  is  to  be 
•deprecated  most  strongly.  A  large  mass  of  the  public 
•even  yet  do  not  look  upon  consumption  as  an  infectious 
■disease,  and  omit  to  take  any  precautions  themselves 
to  prevent  its  spread.  Dr.  Russell,  in  a  pamphlet  on 
the  "  Prevention  of  Tuberculosis,"  quotes  the  following 
■statement  of  the  French  League  for  the  Prevention  of 
Pulmonary  Phthisis : — "  We  know^  further  that  the 
■consumptive  is  not  in  the  least  dangerous  by  contact 
•or  proximity,  that  it  is  neither  his  body  nor  his  breath 
Avhich  is  hurtful,  and  that  w'e  can  chat  with  him  for 
hoiu's,  live  with  him  for  years,  and  give  him  the  most 
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constant  care  without  running  any  serious  risk,  pro- 
vided  ive  take  certain  x>^'ecautions,  the  chief  of  Avhich 
is  to  collect  his  expectoration  and  not  to  delay  the 
destruction  of  his  spittle  until  it  becomes  dry,  and  is 
disseminated  as  dust  into  the  atmosphere.  This  posi- 
tion is  logical  and  unassailable.  If  you  accept  the 
doctrine  as  sound,  the  practice  must  be  conceded  as 
sufficient.  Let  there  be  spittoons  handy  for  every- 
body ;  don't  put  your  spit  in  the  way  of  drying  and 
becoming  dust,  don't  anywhere  stir  up  the  dust  in 
enclosed  places.  The  remedy  is  so  commonplace  that, 
after  reading  all  that  has  been  written  and  sj)oken, 
and  proclaimed  and  enjoined,  when  we  look  at  our 
notes  and  find  nothing  but  sputum,  spittoons,  and  dust, 
we  ai'e  apt  to  show  a  little  temper,  like  Naaman  when 
he  expected  the  prophet  to  hold  a  solemn  function  over 
his  leprosy,  and  he  merely  told  him  to  go  and  wash 
himself.  No  doubt  the  very  simplicity  of  the  pre- 
scription will  constitute  the  greatest  difficulty  in  the 
way  of  its  acceptance  and  observance.  Only  a  clear 
apprehension  of,  and  firm  belief  in,  the  doctrine  that, 
practicall}',  consumption  is  communicable  through  dried 
expectoration,  and  nothing  else,  will  save  the  practice 
from  ridicide." 

The  following  are  the  reasons  why  promiscuous 
expectoration  should  be  prevented : — 

(1)  The  habit  is  disgusting. 

(2)  It  may  be  injurious  to  the  spitter. 

(3)  It  may  be  very  dangerous  to  others. 
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(1)  The  habit  is  disgusting. 

Every  traveller  by  the  railway,  tramcar,  or  omnibus 
must  have  had  most  unpleasant  experiences  of  the 
nauseating  effects  caused  by  the  numerous  evidences 
of  expectoration.  This  practice  is  common  in  all 
parts  of  England,  and  many  proofs  of  this  appear 
constantly  in  the  daily  press.  In  the  Western  Mail  of 
October  7th,  1901,  one  reads  that  "  this  practice  is 
very  prevalent  in  South  Wales,"  and  that  no  less  than 
one  hundred  and  forty  evidences  of  this  filthy  habit 
were  counted  when  walking  a  distance  of  not  more 
than  one  hundred  yards,  viz.,  from  the  offices  of  that 
Journal  at  Cardiff  to  the  Koyal  Hotel.  In  the 
Sheffield  Independent  of  October  19th,  1901,  the 
editor  says  : — "  I  believe  that  Sheffield  is  the  most 
expectorating  town  in  the  United  Kingdom;  spitting 
seems  as  essential  as  breathing  to  many  Sheffielders — 
and  is  almost  as  frequent — and  the  habit  is  practised 
Avith  an  abominable  recklessness."  No  toAvn  in  England 
is  free  from  evidences  of  this  habit. 

The  author  has  noticed  that  there  is  a  great  amount 
of  spitting  in  workmen's  trains  in  various  parts  of  the 
country  which  run  between  the  hours  of  5  and  6  p.m. 
find  5  and  6  a.m.  In  many  cases  these  same  carriages 
are  used  for  traffic  throughout  the  day  in  the  dirty- 
condition  into  which  they  have  got,  without  any  inter- 
mediary cleansing.  Therefore  the  habit  is  not  only 
disgusting,  but  it  is  widespread. 
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(2)  The  hxbit  may      iniariom  to  the  spltter. 

During  expectoration  saliva  is  ejected  from  the 
■salivary  glands,  as  well  as  sputum  from  the  lungs. 
The  uses  of  saliva  are  numerous,  but  its  most  important 
action  in  digestion  is  its  diastatic  or  amylolytic  action, 
i.e.,  the  transformation  of  starch  into  dextrin  and  some 
form  of  sugar  due  to  a  ferment  called  ptyalin.  Saliva 
dissolves  those  substances  which  are  soluble  in  water ; 
its  alkaline  reaction  enables  it  to  dissolve  some  sub- 
stances which  are  not  soluble  in  water  alone,  but 
which  require  the  presence  of  an  alkali. 

Saliva  moistens  diy  food  and  aids  mastication, 
find  the  formation  of  the  "  bolus,"  while  by  its  mucin 
it  helps  the  act  of  swallowing. 

Saliva  also  aids  articulation,  and,  according  to 
Liebig,  it  carries  down  into  the  stomach  small  quan- 
tities of  oxygen. 

Lastly,  saliva  is  necessary  to  the  sense  of  taste  to 
ilissolve  sapid  substances,  and  bring  them  into  relation 
wuth  the  end-organs  of  the  nerves  of  taste. 

As  the  salivary  glands  will  only  secrete  a  certain 
amount  of  saliva  needed  for  the  various  functions 
mentioned  above,  it  follows  that  a  continual  Avaste  of 
saliva  will  result  in  placing  an  undue  strain  on  these 
glands,  or  a  less  amount  of  saliva  will  be  present  at 
the  time  required  to  exert  its  mechanical  and  physio- 
logical actions.    This  condition  may  be  a  factor  in  the 

production  of  dyspepsia,  as  the  food  is  not  moistened 
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and  tlioronolily  masticated,  and  it  passes  into  the? 
stomach,  increasing  the  work  of  that  organ.  More- 
over, the  consumptive  jDerson  who  expectorates 
diminishes  his  own  chance  of  recovery.  It  has  now 
been  proved  abundantly  that  many  cases  of  puhnonary 
tuberculosis  do  recover,  and  it  behoves  all  these  to 
take  precautions  against  re-infection. 

Therefore  the  habit  of  spitting  is  not  only 
altogether  unnecessary,  but  may  be  harmful  to  the 
offender. 

(3)  The  liahit  is  very  dangerous  to  others. 

This  will  be  proved  in  Chapters  II.  and  III. 
Spitting  should  be  prevented  amongst  aj)parently 
healthy  and  unhealthy  persons  alike,  since  a  man  may 
have  consumption  and  an  infectious  sputum  without 
his  knowledge. 
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CHAPTER  IT. 

INFECTION  FROM  DWELLINGS. 

It  is  well  known  that  in  former  times  there  was  a 
great  mortality  from  consumption  amongst  persons 
living  under  conditions  where  the  ventilation  was 
bad,  and  the  air  polluted  from  overcrowding.  This 
increased  death-rate  was  seen  amono-st  the  inhabitants 
of  barracks,  convents,  and  common  lodging-houses. 
Dr.  Marfan,  in  "Revue  d'Hygiene,"  1S9U,  vol.  xii., 
page  66,  has  sho^vn  that  the  careless  distribution  of 
sputum  upon  the  floors  of  workshops  has  had  much 
influence  in  increasing  the  phthisis  mortality  of  such 
workmen.  A  few  instances  of  infected  houses  causing 
tuberculosis  will  be  given  now,  with  the  view  of 
proving  that  individuals  may  contract  this  disease  by 
inhaling  infected  dust  in  closed  spaces. 

Xiven,'in  his  annual  repoi't  on  the  health  of  Oldham 
for  the  year  1890,  records  a  case  in  which  three 
members  of  a  family  perished  in  consequence  of  the 
occupation  of  a  room  wdiich  had  been  inhabited 
previously  by  a  consumptive  patient.  Mr.  and  Mrs. 
A.  Avent  to  Southport  in  September,  1887,  with  one 
of  their  children.  In  the  house  where  they  lived  was 
a,  consumptive  woman,  who  requested  them  to  change 
bedrooms  with  her,  which  they  did.     In  January, 
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ISSS,  tlic  son  died  of  meningitis,  after  an  illness  of 
tAvo  months.  In  June,  1889,  a  h&hy  died  of  tabes- 
mc'senterica. 

In  September,  1889,  Mrs.  A.  died  of  phthisis.  Thfr 
consumptive  person  who  exchanged  bedrooms  with 
her  is  dead,  and  she  was  said  to  have  contracted  thfr 
disease  from  her  husband,  who  died  of  it.  There  was 
no  family  history  of  consumption. 

Coates  investigated  cases  in  Manchester',  in  which  it 
appeared  that  phthisis  had  been  acquired  by  living 
in  houses  which  had  been  infected  by  a  former 
phthisical  occupant. 

In  one  house  there  were  two  patients — man  and! 
wife.  Before  going  to  live  in  it  both  were  quite- 
healthy.  The  house  was  very  dirty  when  these 
people  went  into  it,  and  judging  by  the  description 
given  by  them  of  the  condition  of  the  house  at  that 
time,  the  former  tenant,  who  was  a  consumptive, 
must  have  been  of  veiy  careless  and  dii'ty  habits,  as. 
the  walls  and  floor  of  his  bedroom  were  soiled  in 
many  places  with  sputum.  The  man  and  wife 
occupied  the  bedroom  used  by  the  late  consump- 
tive tenant.  No  cleansing,  disinfecting,  or  beautifying 
were  done  before  they  took  possession.  Three  months 
after  coming  to  live  here  the  patient  began  with  a 
slight  cough,  and  shortly  afterwards  the  ^xiie  began, 
and  at  the  time  of  Coates'  examination,  twelve 
months  after  coming  to  the  house,  both  Averc  suffering 
from  rapidly-advancing  phthisis.    The  period  between 
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exposure  to  infection  and  the  appearance  of  symptoms 
was  rather  short — three  months — but  this  was  a  case 
in  which  the  conditions  were  very  favourable  to  the 
infective  aofcnt. 

In  Albutt's  "  System  of  Medicine,"  vol.  v.,  page  1G9, 
a  case  of  house  infection,  published  by  Englemann,  is 
described: — A  newly-built  flat  in  a  fairly  sanitary 
condition,  but  badly  lighted  and  ventilated,  had  been 
occupied  for  eight  years  by  thi'ee  families  in  succes- 
sion ;  all  of  them  had  presented  a  clean  bill  of  health 
until  the  family  (X)  took  up  their  residence  in  the 
same  quarters.    In  this  family  the  mother  was  con- 
sumptive when  she  came,  and  died  in  the  flat.  Shortly 
afterwards  the  family  left,  having  lived  there  for  one 
year  only.    The  flat  was  next  occupied  by  a  family 
(Y)  of  seven  persons,  all  healthy.    After  a  year's  stay 
they  left,  and  some  years  later  the  father,  mother,  and 
one  son  died  of  phthisis,  and  a  boy  of  chronic  peri- 
tonitis.   A  third  family  (Z),  all  healthy  to  begin  with, 
next  took  the  rooms.    One  child  died  of  meningitis, 
the  mother  acquired  phthisis,  and  a  child  became 
scrofulous.    A  fourth  healthy  family  (W)  next  came 
into  residence.     After  a  time  the  mother  became 
phthisical,  and  two  children  died  of  meningitis. 

In  reference  to  these  facts  Dr.  Payne  remarks : — 
"  Summing  up  the  history,  it  appears  that  for  eight 
years  the  dwelling  was  free  from  tuberculous  diseases. 
Then  came  one  year's  tenancy  by  a  person  already 
tuberculous.    After  this,  in  a  period  of  twelve  years 
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at  least  twelve  cases  of  tuberculous  disease  were  traced 
to  this  source.  It  is  to  be  noted  that  the  dwelling 
was  never  vacant,  the  new  tenants  entering  while  it 
was,  so  to  speak,  still  warm  from  the  last ;  and  during 
the  whole  period  it  was  never  painted  or  cleaned.  In 
respect  of  the  third  and  fourth  families  (Z  and  W), 
the  facts  point  strongly  to  infection  from  this  dwell- 
ing, but  in  respect  to  the  second  family  (Y)  some  years 
elapsed  between  their  tenancy  of  the  uifected  house, 
and  the  deaths  of  some  of  them  from  tuberculosis, 
and  therefore  it  is  not  quite  clear  that  they  were 
infected  in  this  particular  dwelling." 

Dr.  Ducor,  of  Paris,  records  the  following  case:  — 
A  family  of  eleven  persons — father,  mother,  and  nine 
children,  hired  a  small  apartment  in  October,  1890. 
This  apartment  had  been  occupied  since  1888  by  a 
man  and  his  wife.  The  man  died  of  phthisis  in  May, 
1890,  and  the  woman  twenty  days  after,  of  the  same 
disease.  The  mother  and  two  of  her  children  slept  in 
the  room  where  these  two  deaths  had  occurred.  In 
1893,  these  three  persons — the  mother,  and  little  girl 
of  nine  years,  and  an  infant  sixteen  months  old — all 
showed  symptoms  of  phthisis.  Dr.  Ducor,  struck  by 
the  fact  that  the  occupants  of  this  room  were  the 
only  members  of  the  family  who  were  affected  in  this 
way,  made  an  investigation  into  the  matter,  which 
resulted  in  discovering  the  history  of  the  former 
occupants.  He  then  observed  that  the  wall  paper  of 
the  room  in  question  was  soiled  with  the  remains  of 
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<lried  sputum.  Microscopical  examination  of  this 
paper  revealed  the  presence  of  tubercle  bacilli,  and 
two  guinea-pigs  inoculated  with  an  emulsion  made 
with  fragments  of  the  paper  became  tuberculous. 

The  above  instances  prove  that  tuberculosis  may  be 
contracted  in  rooms  by  inhalation  of  dust  particles 
contaminated  with  the  tubercle  bacilli,  as  a  result  of 
previous  occupancy  by  consumptives. 

Coates  has  sho-mi  also  that  a  considerable  number 
of  men  employed  as  j^aperhangers  and  whitewashers 
in  the  houses  of  the  poorer  classes  in  Manchester 
suffered  from  phthisis.  He  pointed  out  that  the 
methods  which  these  men  employed  to  cleanse  dusty 
walls  and  remove  dirty  and  dusty  wall-papers  show- 
how  easily  such  men  might  become  infected  if  any  of 
the  dust  on  these  walls  happened  to  contain  living 
tubercle  bacilli.  Coates  stated  that  as  a  rule,  when 
the  men  had  occasion  to  strip  the  paper  from  the 
•walls  of  a  room,  they  simply  tore  it  off  as  it  was, 
without  any  previous  wetting.  Walls  which  were 
limewashed  they  brushed  down  with  a  dry  brush 
before  re-whitewashing.  In  a  series  of  seven  cases 
who  developed  consumption  in  this  way,  he  could  not 
gain  any  family  history  of  tuberculosis  ;  careful 
inquiry  failed  to  reveal  any  other  source  of  infection, 
and  all  the  men  had  been  quite  healthy  previously. 
These  men  would  inhale  large  quantities  of  dust,  and 
in  stripping  paper  in  this  way  from  the  walls  of 
rooms  pi'eviously  occupied  by  consumptive  people, 


•2G 

they  would  be  placed  in  extremely  favourable  con' 
ditions  for  contractinfj  tuberculosis  of  the  lun^s.  It 
may  be  argued  that  it  is  unfair  to  compare  the  resuUs- 
of  breathing  infected  dust  by  people  Avho  are  con- 
stantly living  in  infected  dwellings,  with  the  results 
of  breathing  the  dust  from  public  vehicles,  as  in  the 
latter  case  the  duration  of  exposure  to  infection  is 
much  shorter  than  in  the  former  case.  But  in  the 
case  of  these  papei'hangers  there  is  a  source  of  infec- 
tion b}''  tubercle  bacilli,  which  is  more  closely  allied 
to  infection  by  tubercle-infected  dust  inhaled  from 
public  vehicles. 

In  reference  to  the  diseases  contracted  by  the 
inmates  of  the  above-mentioned  infected  dwellings, 
it  should  be  stated  that  Tubercular  Disease  is  classed 
by  the  Eegistrar-General  under  four  headings  : — 

(1)  Tabes  Mesenterica. 

(2)  Tubercular  Meningitis. 

(3)  Phthisis. 

(4)  Other  forms  of  Tuberculosis,  Scrofula. 
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CHAPTER  III. 

IXFECTION  FROM  PUBLIC  VEHICLES. 

In  this  chapter  it  -will  be  proved  that  the  dust  of 
public  vehicles,  e.g.,  railway  carriages,  often  contains 
living  tubercle  bacilli.  Also  apart  from  the  infective 
nature  of  the  dust,  no  one  will  deny  that  the  dirty 
conditions  in  which  many  public  vehicles  arc  allowed 
to  remain  are  disgraceful  in  the  extreme,  and  require 
vigorous  remedies. 

These  vehicles  are  being  used  more  and  more  every 
year  by  the  public,  and  there  are  now  few  people  who 
do  not  travel  in  railway  carriages,  tramcars,  and 
omnibuses.  Manj'  people  use  all  or  some  of  these 
vehicles  extremely  often,  and  spend  two  or  three  hours 
daily  in  them.  Also  a  large  number  of  people  are 
compelled  to  make  long  railway  journeys  frequently. 
It  is  therefore  obvious  that  passengers  who  are 
subjected  to  a  continued  inhalation  of  dust  which  may 
be  tubercle-infected  will  be  in  danoer  of  contractino- 
tuberculosis  of  the  lungs.  The  way  in  Avhich  a  public- 
vehicle  becomes  infected  Avith  tubercle  bacilli  is  as 
follows  : — A  consumptive  person  expectorates  on  the 
floor  of  the  vehicle.  This  sputum  then  dries  into  fine 
dust  and  spreads  as  such  into  the  atmosphere.  The 
drying  of  the  sputum  is  accelerated  by  passengers. 
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entering  and  leaving  the  vehicle,  and  they  lielp  to 
grind  it  into  fine  dust.  Also  this  drying  is  accom- 
plished more  rapidly  in  dry  hot  weather  than  in  wet 
weather.  Then  currents  of  air  which  aid  in  spreading 
this  infected  dust  into  the  atmosphere,  may  he  caused 
by  the  movements  of  passengers,  or  by  the  movements 
of  the  vehicle  itself.  Some  of  these  infected  particles 
of  dust  are  then  inhaled  by  the  passengei-s,  other 
particles  fall  on  the  clothing  of  passengers,  and  others 
fall  on  and  are  retained  by  the  cushions  and  up- 
holstering of  the  public  vehicles.  The  cushions  which 
arc  usually  employed  in  these  vehicles  are  eminently 
adapted  for  the  reception  and  retention  of  dust  par- 
ticles. The  large  amount  of  dust  present  in  these 
cushions  may  be  demonstrated  easily  by  beating  the 
cushions  with  a  stick ;  this  results  in  the  formation  of 
the  great  cloud  of  dust  which  is  such  a  well-known 
sight.  Some  dust  also  collects  beneath  the  seats  and 
in  the  corners  of  the  vehicles. 

The  so-named  "  cleansing  "  of  the  interior  of  a  rail- 
way compartment,  as  at  present  carried  out,  consists  in 
.stirring  up  the  dust,  sweeping  out  a  portion  of  it, 
and  shuttino-  the  doors  and  windows.  This  is  done 
f]'equently  just  before  the  same  train  makes  a 
new  journey.  If  the  carriage  windows  ai'e  more 
often  shut  than  open  whilst  travelling,  the  danger 
is  increased ;  but  however  good  the  ventilation 
might  be  it  could  never  remove  the  dust  retained 
by  the  upholstery  and  present  beneath  the  seats. 
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The  oufcsides  of  public  vehicles  are  fieqiicntly  and 
vigorously  washed,  but  the  internal  cleansing  is. 
practically  neglecteil.  The  stirring  up  of  dust  which 
may  bo  tubercle-infected,  in  public  vehicles,  and  the 
subsequent  entrance  of  passengers,  remind  one  of  the 
experiments  of  Tappeiner,  who  produced  tuberculosis 
in  dogs  by  causing  them  to  inhale  tuberculous  sputum,, 
which  was  delivei'ed  into  the  cage  in  the  form  of  a 
tine  spray.  At  first  the  spray  was  inhaled  by  the 
dogs  twice  for  one  hour  each  time,  and  they  lived  in 
the  cao-c  the  remainder  of  the  time.  In  the  later 
experiments  the  spray  was  inhaled  once  daily,  and 
the  dogs  spent  the  remainder  of  the  day  at  liberty. 
The  experiments  lasted  from  four  to  seven  weeks,, 
after  which  the  dogs  were  killed,  and  Avithout 
exception  were  found  to  be  suffering  from  marked 
tuberculosis. 

Dogs  Avere  selected  for  these  experiments  because 
they  rarely  develop  tuberculosis.  Other  animals,  such 
as  rats,  mice,  and  guinea-pigs,  have  contracted  tuber- 
culosis produced  experimentally,  in  a  similar  way. 
This  experimental  tuberculosis  affected  the  lungs  and. 
other  oi'gans.  That  the  danger  of  such  tubercle- 
infected  dust  in  conferring  tuberculosis  is  real  and 
not  merely  suppositious  has  been  proved  by  experi- 
ments conducted  by  Professor  Hamilton,  of  Aberdeen,, 
who  referred  to  this  subject  in  a  Presidential  Address 
before  the  Congress  of  the  Eoyal  Institute  of  Public 
Health  held  at  Aberdeen  in  1900.  He  made  a  number  of 


30 


experimental  observations  on  the  dust  taken  from  the 
floors  of  railway  carriages  with  the  view  of  ascertain- 
ing in  what  proportion  of  these  carriages  the  presence 
of  the  tubercle  bacillus  could  be  detected.  Dr. 
Hamilton  examined  twelve  samples  of  dust  from 
first  and  third-class  carnages,  six  of  them  fii-st-class 
and  the  remainder  third-class,  six  smoking  and  six 
non-smoking  carriages.  Some  of  them  were  engaged 
in  through  traffic  between  London  and  Aberdeen,  and 
others  ran  between  Aberdeen  and  Glasgow.  The 
experiments  were  conducted  with  the  utmost  cax-e,  and 
were  as  follows : — The  dust  was  gathered  in  each  case 
with  a  separate  sterile  hog's  hair  brush,  and  was 
received  into  a  sterile  bottle.  About  an  ounce  of 
sterile  Avater  v/as  then  added  to  each  bottle;  the 
bottle  was  well  shaken,  and  placed  for  two  or  three 
hours  in  the  incubator  at  a  body  temperature,  the 
mixture  being  shaken  from  time  to  time.  The 
contents  were  afterwards  strained  through  sterile 
muslin  in  order  to  separate  the  grosser  particles,  the 
filtrate  shaken  up  and  allowed  to  settle,  the  super- 
natent  fluid  centrifuged,  and  the  sediment  inoculated 
under  the  skin  of  the  guinea-pig,  either  on  the  inner 
aspect  of  the  thigh  or  over  the  abdomen.  The  guinea- 
pigs  had  been  under  observation  for  weeks  previously, 
and  were  free  from  tuberculosis.  From  the  twelve 
samples  of  dust  collected,  two,  or  16 '6  per  cent.,  were 
proved  to  be  contaminated  by  the  bacillus  of  tubercle. 
The  animals  inoculated  developed  a  tubercular  lesion 
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At  the  point  of  inoculation;  the  glands  leading  off 
from  this,  and,  indeed,  the  whole  of  the  glands,  more 
•or  less,  throughout  the  body,  were  enlarged  and 
caseous,  while  the  lungs,  liver,  and  spleen  were  beset 
Tvith  a  tubercular  eruption.  In  the  two  instances 
where  a  positive  result  was  obtained,  the  carriages 
were  used  for  smoking  purposes ;  they  were  both 
-first-classes,  and  one  of  them  ran  between  Aberdeen 
•and  London,  and  the  other  between  Aberdeen  and 
■Glasgow.  Dr.  Hamilton  went  on  to  say  that  such  a 
high  percentage  of  instances  in  which  the  small 
■quantity  of  dust  removed  from  the  flooring  of  railway 
carriages  was  found  to  contain  one  of  the  most  deadly 
•of  all  disease  parasites  was  certainly  alarming,  to  say 
-the  least  of  it,  and  showed  that  the  danger  of  infec- 
tion from  this  source  was  extreme,  and  that  persons 
predisposed  to  tuberculosis  entering  such  carriages 
were  liable  to  very  great  risk  of  acquiring  the  disease. 
If  this  be  the  case  with  tuberculosis,  the  risk  of 
^.cquiring  influenza,  and  even  diphtheiia — diseases  in 
Avhich  the  micro-parasite  concerned  in  their  produc- 
tion is  voided  in  the  expectoration — must  also  be  very 
•considerable. 

In  a  very  elaborate  series  of  experiments  carried  out 
"by  the  Imperial  Health  Authorities  at  Berlin,  it  was 
found  that  700  bacilli  per  square  inch  might  be  present 
•on  the  walls,  seats,  and  floors  of  carriages  ivhich 
<ippearecl  quite  neat  and  clean.  Moreover,  vigorous 
cleansing  did  not  banish,  but  only  diminished  the 
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microbes,  and  retarded  their  multiplication.  The 
experiments  Avere  made  with  no  fewer  than  428  com- 
partments, and  among  the  results  established  was  the- 
•certainty  that  the  dust  emanating  from  the  dried 
sputum  of  phthisical  subjects,  lodged  on  the  floor  and 
in  the  upholstery,  contained  active  pathogenic  germs- 
sufficient  to  constitute  a  great  public  risk.  The 
Gei'man  and  French  Governments  have  issued  new 
and  more  stringent  regulations  for  the  prevention  of 
infection  and  contagion  in  raihvay  carriages.  It  is- 
obviously  most  difficult  to  point  to  definite  cases  of 
disease,  and  to  say  that  they  have  originated  in 
breathing  infected  dust  from  railway  carriages  or 
other  public  vehicles,  because  it  is  practically  im- 
possible to  ignore,  absolutely,  all  other  sources  of 
infection.  Nevertheless,  the  fact  that  such  a  danger 
does  exist  in  these  situations  and  is  preventible  should 
result  in  the  adoption  of  preventive  measures. 

In  a  paper  read  at  Aberdeen  in  1900,  Cecil  stated 
that  he  had  addressed  the  following  questions  to- 
sixteen  of  the  Railway  Companies  of  Great  Britain  : — 

(1)  Have  you  a  system  of  cleansing  the  mside  of 

carriages  ? 

(2)  What  means  do  you  adopt  with  those  in  which 

the  upholsteiy  is  fl_xed  ? 

(3)  Are  there  officials  responsible  for  the  proper 

cleansing  and  inspection  of  the  sanitaiy  con- 
veniences, &c.,  on  your  premises  ? 
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Only  one  company  ignored  this  inquiry.  The  Great 
Western  promptly  acknowledged  the  receipt  of  his 
letter,  but  did  not  answer  the  questions  for  a  con- 
siderable time.  The  Midland  and  Great  Eastern  replied 
courteously  but  very  briefly,  and  took  no  notice  of 
the  questions  separately.  Ten  companies  answered  the 
questions  seriatim  and  fully ;  and  Cecil  pointed  out 
that  it  was  worth  noting  that  it  was  not  the  wealthiest 
lines  which  ignored  his  communication,  but  quite  the 
other  way.  The  London  and  North- Western,  London 
and  South- Western,  and  North-Eastern,  not  only 
replied  most  courteously  but  gave  detailed  explana- 
tions of  the  methods  adopted  by  them  for  the  sanita- 
tion of  their  carriages  and  stations.  The  following- 
seven  also  gave  satisfactory  answers  : — Highland  Rail- 
way, Great  North  of  Scotland,  Glasgow  and  South- 
western, Great  Central,  Great  Northern,  Lancashire 
and  Yorkshire,  and  South-Eastern  and  Chatham. 
Cecil  gave  the  substance  of  the  ten  detailed  replies 
briefly  as  follows : — (1)  While  the  carriages  are  run- 
ning they  are  regularly  beaten,  swept,  dusted,  and 
washed ;  and  once  a  year  every  carriage  goes  into  the 
Avorks  to  be  overhauled.  (2)  Movable  cushions  are 
beaten  in  the  open  air,  and  when  the  carriages  go  into 
the  works  all  the  upholstery  is  removed  and  beaten. 
At  various  intervals,  longer  than  one  year,  the  horse- 
hair and  other  padding  are  taken  out  and  cleaned  and 
carded.    At  the  same  time  the  woodwork  is  treated 

with  disinfectants.     (3)  In  large  stations  a  special 
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cleansing  staff  attends  to  the  conveniences,  under  a 
foreman,  who  is  responsible;  at  sn-.all  stations  the 
cleansing  is  under  the  inspection  of  the  station-master. 

Cecil  then  proceeded  to  say  that  it  would  he 
readily  admitted  that  all  this  was  good,  and  the 
system  as  complete  as  the  present  construction  of  the 
carriages  would  allow ;  hut  that  over  against  these 
admirable  arrangements  on  paper  stood  the  daily 
experiences  of  thousands  of  travellers  on  short-journey 
trains,  and  at  small  stations.  My  own  opinion  is  that 
the  above  statements  are  too  vag-ue.  Although  we 
are  told  that  the  carriages  are  regularly  beaten,  swept, 
dusted,  and  washed,  we  do  not  hear  how  often  these 
processes  are  carried  out,  and  we  do  not  hear  that  the 
interiors  of  carriages  are  ever  washed.  Too  much 
stress  cannot  be  laid  upon  the  frequent  wet  disinfec- 
tion of  the  interiors  of  public  vehicles.  Moreover,  it 
is  not  sufficient  merely  to  beat  movable  cushions  in 
the  open  air,  they  should  be  disinfected  with  heat 
from  time  to  time.  The  same  remark  applies  to  the 
upholstery,  which  is  alleged  to  be  removed  and  beaten 
once  a  year  when  the  carriage  goes  into  the  works. 
I  would  submit  that  once  a  year  under  the  existing 
conditions  is  not  sufficiently  often.  The  statement 
that  "  at  various  intervals,  longer  than  one  year,"  the 
horsehair  and  other  padding  are  taken  out  and 
cleaned  and  carded  is  also  vague,  and  may  mean  that 
this  is  only  done  at  intervals  of  several  years. 

Many  railway  stations   also   require  legislative 
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measures  which  shall  ensure  their  frequent  cleansing. 
One  may  read  in  the  Westminster  Gazette  of  .Sep- 
tember 5th,  1901,  that  some  of  the  Meti-opolitan. 
Underground  Railway  stations  arc  often  in  such  a 
filthy  condition  as  to  be  a  scandal.  Spitting  on  the 
stairs  and  platforms  is  frequently  indulged  in,  and  the 
only  "  cleansing "  operations  which  these  undergo 
appear  to  be  an  occasional  sweeping  and  stirring  np  of 
the  dust. 

Overcrowding  is  often  allowed  in  public  vehicles, 
especially  railway  carriages,  and  this  leads  to  concen- 
tration of  the  atmospheric  impurities. 
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CHAPTER  IV. 

EXISTING  LEGISLATION  IN  THE  CLEANSING  OF  PUBLIC 

VEHICLES. 

At  the  present  time  there  are  no  enactments  in  the- 
British  Isles  which  deal  with  the  compulsoiy  cleans- 
ing of  railway  carriages,  tramcars,  and  omnibuses,  iDut 
in  this  respect  Scotland  is  ahead  of  England.  The 
only  legislation  bearing  upon  the  matter  is  a  section 
contained  in  the  Public  Health  Act  (Scotland)  of 
1897,  for  which  that  isle  is  indebted  to  Professor  Hay, 
Medical  Officer  of  Health  for  Aberdeen.  This  section 
states : — 

"65.  The  Local  Authority  may  make  bye-laws  for 
securing  the  cleanliness  and  sanitary  condition  of 
public  conveyances  plying  within  its  district,  and  for 
preventing  overcrowding  in  such  conveyances." 

There  are  several  defects  in  the  above  section  : — 

(1)  It  is  permissive  instead  of  being  obligator}-. 

(2)  It  would  not  apply  to  vehicles  passing  from 
one  district  to  another,  as  they  are  constantly 
out  of  the  jurisdiction  of  one  Authority  into 
that  of  another. 

(3)  The   term   "piiblic  conveyance"  does  not 
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include    a    railway    carriage,    and  Local 
Authorities  are  prevented  from  taking  indi- 
vidual action  in  Parliamentary  Bills  affecting 
railway  companies  on  this  account. 
In  England  the  legislation  on  this  subject  is  even 
"behind  that  of  Scotland,  and  our  powers  in  enforcing 
good  sanitary  conditions  in  public  vehicles  arc  prac- 
tically nil. 

It  is  indeed  significant  that  our  law  is  so  complete 
-with  reference  to  the  use  of  public  vehicles  for  scarlet 
fever  patients,  and  that  there  is  such  a  sad  lack  of 
any  legal  enactment  with  respect  to  other  infectious 
diseases,  such  as  phthisis. 

It  is  also  sio-nificant  that  the  most  detailed  instruc- 
tions  are  given  with  a  view  of  preventing  outbreaks 
of  contagious  diseases  amongst  animals  whilst  on 
railway  transit,  as  seen  in  "  The  Diseases  of  Animals 
Act  of  ISO-i,"  and  the  Orders  issued  by  the  Board  of 
Agriculture  under  that  Act.  A  separate  set  of  Orders 
is  in  force  dealing  with  outbreaks  of  each  of  the 
contagious  diseases  to  which  horses,  cattle,  and  dogs 
are  subject.  These  consist  of  the  most  detailed 
instructions  relating  to  the  cleansing  and  disinfection 
■of  railway  trucks,  vans,  cattle  pens,  byres,  and  even 
fields  where  contagious  disease  has  broken  out  and  is 
suspected  to  have  prevailed.  In  cases  where  there 
bas  not  been  a  contagious  disease,  the  Animals 
(Transit  and  General)  Order  states  that  the  horse-box, 
truck,  or  van  employed  in  the  transit  of  an  animal 
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in:i.st  "  on  every  occasion  after  an  animal  is  taken  out 
of  it,  and  before  any  other  animal,  or  any  horse,  ass, 
or  nnilc  is  placed  in  it,  bo  cleansed  and  disinfected. 
All  litter  is  to  be  removed,  the  floors  and  sides 
scraped  and  swept,  and  thereafter  thoroughly  washed,, 
and,  lastly,  a  coating  of  lime  is  to  be  applied. 

The  differences  in  the  cleansing  operations  of  vehicles- 
tised  for  animals  and  vehicles  used  for  human  beings 
are  most  striking.  It  would  appear  from  this  that  the 
healtli  of  horses  or  cattle  is  of  more  importance  than 
that  of  human  beings. 

When  Sanitary  Authorities  wish  to  interfere  as- 
regards  the  conditions  of  the  railway  carriages  used  on 
workmen's  trains,  which  are  alleged  to  be  in  a  filthy 
condition,  they  find  that  the  Public  Health  Acts  are 
inapplicable  to  railway  cari-iages.  The  application  of 
section  91  of  the  Act  of  1875  relating  to  Nuisances, 
must  be  restricted  to  "premises,"'  and  the  term 
"  premises  "  includes  messuages,  buildings,  lands,  ease- 
ments, and  hereditaments  only,  with  the  result  that 
'railway  carriages"  cannot  be  deemed  to  be  "premises" 
to  which  the  section  applies. 

In  the  legislation  of  this  question  the  Americans  are 
far  in  advance  of  the  inhabitants  of  the  British  Isles, 
although  even  they  have  not  attained  a  perfect  state  of 
the  law.  But  such  matters  as  these  are  partiall}'- 
accomplished  by  a  general  law  requiring  local 
Sanitary  Authorities  to  make  regulations  and  enforce 
them. 


39 


Tlie  following  is  a  copy  of  the  law : — 

Nuisances,  Sources  of  Filth,  Causes  of  Sickness, 

&:c. 

Board  of  Health  to  make  Regulations  respecting 
Nuisances,  <&x.,  1797. 

The  Board  of  Health  of  a  town  shall  make  such 
regulations  as  it  judges  necessary  for  the  public  health 
and  safety  respecting  nuisances,  sources  of  filth,  and 
causes  of  sickness  within  its  town,  or  on  board 
vessels  within  the  harbour  of  such  town,  and  respect- 
ing articles  which  are  capable  of  containing  or  con- 
veying infection  or  contagion,  or  of  creating  sickness 
brought  into  or  conveyed  from  its  town,  or  into  or 
from  any  vessel.  Whoever  violates  any  such  regula- 
tion shall  forfeit  a  sum  not  exceeding  one  hundred 
dollars. 

A  regulation  that  no  person  shall  remove,  cart,  or 
carry  through  any  of  the  streets,  lanes,  or  alleys  of  a 
city  any  house  dirt,  refuse,  ofFal,  filth,  or  animal  or 
vegetable  substance  from  any  of  the  dwelling-houses 
or  other  places  occupied  by  the  inhabitants  in  any 
cart,  wagon,  truck,  hand-cart,  or  other  vehicle,  unless 
such  person  so  moving,  together  Avith  the  cart,  shall 
be  duly  licensed  for  that  employment  and  purpose  by 
the  mayor  and  aldermen  upon  such  terms  and  condi- 
tions as  they  shall  deem  the  health,  comfort,  con- 
venience, or  interest  of  the  city  require,  on  pain  of 
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forfeiting  a  sum  not  less  than  three  dollars,  ncr  more 
than  twenty,  is  valid. 

Hence  it  will  be  seen  that  the  American  law  on  this 
point  is  not  merely  permissive,  but  obligatory. 

Also  in  America,  in  the  case  of  railways,  this  can 
only  apply  to  stationary  structures,  fee,  but  not  to 
rolling  stock,  since  the  railway  trains  are  constantly  in 
motion  from  one  city  or  town  to  another,  and  are  con- 
sequently out  of  the  jurisdiction  of  one  authority  into 
that  of  another. 

I  have  heard  from  Dr.  Samuel  W.  Abbott,  secretary 
of  the  State  Board  of  Health  for  the  Commonwealth 
of  Massachusetts,  that  an  attempt  has  been  made  at 
this  session  of  their  Legislature  to  remedy  this,  but  it 
failed. 

If  this  point  can  be  remedied  at  a  future  session, 
the  powers  of  the  sanitary  authorities  will  be  increased 
usefully. 

Therefore,  our  law  with  reference  to  the  cleansing 
and  disinfecting  of  public  vehicles  should  be  amended 
in  such  a  way  as  will  enable  authorities  to  deal  with 
these  matters  effectively. 
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CHAPTER  V. 

CONCLUSIONS. 

The  following  are  the  conclusions  which  may  be 
Irawn  from  a  consideration  of  the  foregoing  chapters: — 

(1)  That  the  dust  of  public  vehicles  frequently 
contains  the  germs  of  dangeimis  infectious  diseases, 
to  wit,  the  tubercle  bacilli.  This  dust  also  may 
■contain  the  germs  of  other  infectious  diseases,  such  as 
<liphtheria,  influenza,  and  scarlet  fever. 

(2)  That  this  dust  is  infectious  and  produces 
tuberculosis  when  inoculated  into  previously  healthy 
iinimals. 

(3)  That  the  origin  of  the  tubercle  bacilli  in  the 
dust  of  public  vehicles  is  the  tubei'culous  sputum 
•expectorated  by  "  consumptives,"  which  has  dried  on 
the  floors  of  the  said  vehicles,  and  spread  as  dust  into 
the  atmosj)here. 

4)  That  the  tubercle  bacilli  present  in  the  dust  of 
public  vehicles  may  retain  their  vitality  for  very 
long  periods. 

(5)  That  absence  of  spitting  in  public  vehicles 
would  result  in  a  less  number  of  tubercle  bacilli  in 
the  dust  of  such. 

(6)  That  the  linings  of  raihvay  compartments  arc 
made  of  such  material  and  fixed  in  such  a  way  as  to 
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render  their  eflicicnt  cleansing  and  disinfection  most 
difficult.  Also,  this  fixed  upholstery  i-eceives  and 
retains  huge  quantities  of  dust. 

(7)  That  the  present  cleansing  of  interiors  of 
public  vehicles  is  inefficiently,  and  not  sufficiently 
often,  done.  The  present  cleansing  operations  consist- 
of  dry  methods,  no  liquids  being  used  in  the  interiors. 
According  to  the  Berlin  experiments  even  scrubbing 
with  soap  and  water  is  not  sufficient  alone.  In 
addition  to  this,  efficient  disinfectants  should  be  used. 

(8)  That  the  most  dirty  vehicles  do  not  necessarily 
contain  the  greatest  quantity  of  tubercle-infected 
dust.  The  degree  of  severity  varies  with  the  amount 
of  tuberculous  sputum  which  has  dried  therein.  This 
emphasises  the  necessity  of  cleansing  and  disinfecting^ 
the  interiors  of  all  vehicles  whether  very  dirty  or 
apparently  cleaner. 

(9)  That  it  is  quite  practicable  to  cleanse  and  disinfect 
the  interiors  of  all  public  vehicles,  and  render  them 
absolutely  safe  and  free  from  all  infection  by  adopting 
measures  which  do  not  entail  any  destruction  of 
the  upholstering. 

(10)  That  improvements  are  needed  in  the  construc- 
tion of  public  vehicles,  so  as  to  render  their  interiors 
moi'e  ea=iily  cleansed  and  disinfected. 

(11)  That  so  long  as  the  public  are  content  to  run 
these  risks,  so  long  will  the  danger  continue. 

(12)  That  although  many  people  will  spit,  in  spite  of 
all  effiorts  to  the  contrary,  the  number  of  those  who 
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olioiid  in  this  way  'will  be  diminished  by  adding  to  the- 
knowledge  of  the  public  on  the  question. 

(13)  That  at  the  present  time  there  is  an  ui'gent 
need  for  improvement  in  our  very  defective  legislation 
on  this  matte]'. 
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CHAPTER  VI. 

PREVENTIVE  MEASURES  RECOJIMENDED. 

In  order  that  the  following  preventive  measures 
may  be  carried  out  successfully,  the  health  of  the 
travelling  public  must  be  considered  of  primary 
importance,  and  the  scruples  of  the  individual  must 
give  way  in  the  cause  of  the  public  welfare.  The 
aim  of  all  sanitation  should  be  to  render  conditions 
■clean  and  less  liable  to  act  as  breeding  grounds  for 
preventible  diseases.  As  a  previous  writer  has  asked. 
"If  preventible,  why  not  prevented  ?"  The  constantly 
increasing  traffic  in  our  country  i-enders  it  important 
and  necessary,  not  only  that  public  vehicles  should  be 
less  liable  to  receive  infection  from  travellers,  but  that 
the  vehicles  should  be  subjected  to  efficient  and 
systematic  cleansing  and  disinfecting  operations  by 
the  owners.  The  need  for  these  measures  has  been 
imjDressed  upon,  the  public  frequently  of  late.  Even 
during  the  last  few  years  travellei's  have  become  more 
sensitive  to  the  necessity  for  the  cleanliness  of  the 
vehicles  Avhich  they  use  than  they  Avere  formerly- 
Great  reform  is  needed  in  the  habits  of  many 
travellers,  and  before  any  attempt  at  organised  reform 
can  be  a  success  every  traveller  must  realise  his  own 
xesponsibility.    It  is   now  admitted  generally  that 
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tuberculosis  is  not  inlieiited,  i.e.,  directly  transmitted 
from  parent  to  child,  but  that  a  tendency  to  contract 
tuberculosis  may  be  inherited.  Those  persons  wlio 
have  this  tendency  may  be  described  as  possessing  a 
soil  favourable  for  the  growth  of  the  tubercle  bacillus^ 
When  tubercle  bacilli  develop  on  this  favourable  soil 
they  must  have  been  introduced  from  a  source  outside 
the  body.  If  this  inti-oduction  of  bacilli  could  be  pre- 
vented altoo-ether  there  would  be  no  fresh  cases  of 
tuberculosis.  Moreover,  if  it  can  be  proved  that 
certain  vehicles  contaua  this  infection, which  is  a  source 
of  great  danger  to  the  travelling  public,  preventive 
measures  should  be  adopted.  Such  measures  should 
consist  in  preventing  sputum  from  being  expectorated 
upon  the  floors  of  public  vehicles,  and  also  in  killing 
the  infection  already  present  in  many  of  them. 
Therefore  my  recommendations,  which  are  quite 
practicable,  resolve  themselves  into : — 

(1)  Obligations  upon  the  public. 

(2)  Obligations  uj)on  railway,  tramcar,  and  omni- 
bus companies. 

(1)  Obligations  upon  the  imhlic  : — 

A  matter  of  the  highest  importance  in  dealing  with 
this  problem  is  the  education  of  the  people.  They 
must  be  taught  to  realise  the  great  danger  involved 
in  the  wholesale  spitting  which  goes  on  constantly  by 
"consumptives"  and  others,  whose  sputum  is  of  an 
infectious  nature.  These  dangers  are  often  disregarded 
with  a  callousness  which  is  well-nigh  appalling,  in 
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spite  of  many  warnings.    One  cannot  exaggerate  the 
deadly  peril  to  the  community  M'hich  is  involved  in 
the  failure  to  destroy  the  sputum  of  a  consumptive 
person.    It  is  the  duty  of  eveiyone  to  propagate  this 
truth ;  to  see,  so  far  as  he  can,  that  no  known  con- 
sumptive with  whom  he  is  associated  is  permitted  thus 
to  infect  the  healthy,  and  to  do  everything  possible 
towards  swelling  the  volume  of  opinion  that  must  put 
down  the  habit  of  spitting   in   public  places  and 
vehicles,  by  persuasion,  and  if  that  fails,  by  compulsion. 
It  cannot  be  too  well-knoAvn  that  every  promiscuous 
spitter  is  an  enemy  to  mankind ;  if  he  is  healthy  he  is 
a  disgusting  nuisance,  if  he  is  a  consumptive  he  is  a 
disseminator  of  a  disease  which  is  second  to  none  in 
its  ravages.    Notwithstanding  the  efforts  already  made 
to  educate  the  public  on  this  matter,  hundreds  of 
people,  in   utter  ignorance,  are   contaminating  the 
health  of  their  fellows  by  this  unnecessaiy  practice 
daily,  and  only  by  eradicating  the  spitting  habit 
altogether  will  it  be  possible  to  prevent  the  harm 
which  these  people  do.    Sanitarians  should  redouble 
their  efforts  to  propagate  knowledge  respecting  the 
undoubted  dangers  of  spitting   in  public  vehicles. 
Offenders  who  have   unconsciously  developed  this 
habit  should  be  told  of  the  dangers  which  result  either 
directly  or  indirectly  from  their  bad  example,  and  if 
they  are  at  all  reasonable  they  will  determine  to  break 
themselves  from  this  baneful  habit.     If  they  could 
only  be  made  to  understand  how  much  pain,  misery, 
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-ind  loss  of  life  result  from  promiscuous  spitting,  tlieic 
would  be  a  great  diminution  in  the  extent  of  this 
public  nuisance.  Public  opinion  is  becoming  stronger, 
however,  in  reference  to  this  nuisance,  and  "  Thou 
shalt  not  spit "  is  a  commandment  which  has  spread 
with  rapidity  of  late.  One  reads  in  a  daily  paper  that 
a  man  expectorated  recently  on  a  crowded  boat  coming 
from  Hampton  Court.  A  lot  of  people  looked  at  him 
AS  they  would  look  at  a  welsher  or  a  pickpocket. 
•Greatly  perturbed  at  the  accusing  glances  of  twenty 

pairs  of  eyes,  he  muttered,  "  Sorry,  habic,"  and 

slunk  away  to  the  refreshment  room.  The  effect  of 
this  public  disapproval,  silently  expressed,  was 
striking,  and  taught  others  besides  the  offender 
something  of  the  power  of  an  unanimous  public 
sentiment. 

The  medical  and  lay  Press  have  already  done  great 
•service  in  bringing  this  matter  prominently  before  the 
notice  of  the  public,  and  it  is  to  be  hoped  that  this 
-will  continue.  The  following  opinions  taken  from  a 
very  large  number  may  be  of  interest: — The  Sanitary/ 
Record  of  September  13th,  1901,  states,  "  We  gladly 
join  Dr.  Greenwood  in  pushing  this  matter  forward," 
and  the  Lancet  of  October  5th,  1901,  states,  "We 
cordially  endorse  Dr.  Greenwood's  suggestions." 

In  educating  the  public,  care  should  be  taken  only  to 
■adopt  those  measures  which  are  likely  to  be  followed 
by  a  reasonable  amount  of  success.  It  appears  that 
the  most  recent  addition  to  the  ever-arowino-  num- 
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ber  of  leagues  is  the  Anti-spitting  League,  which  has- 
been  formed  in  Paris.  The  object  of  the  league  is  by- 
means  of  tracts,  envelopes,  post-cards,  placards,  and  by- 
all  means,  procedures,  examples,  persuasive,  correct,, 
and  stamped  with  the  most  delicate  urbanity,  to- 
attract  the  attention  of  the  public  to  the  dangers  of 
spitting  in  places  of  public  resort.  The  league  has. 
had  a  badge  designed  for  itself,  and  is  to  publish  a 
Bulletin.  Every  person  who  subscribes  to  the- 
Bulletin,  and  makes  a  further  contribution  in  aid  of 
the  objects  of  the,  league  will  receive  the  title  of 
"  Membre  Bienfaiteur."  The  author  is  in  full  accord- 
ance with  the  editor  of  the  British  Medical  Journalr 
who  says,  that  while  heartily  sympathising  with 
the  objects  of  the  league,  he  doubts  very  much 
whether  tracts  or  post-cards  decorated  with  warnings- 
against  expectoration  will  do  much  to  abate 
the  nuisance.  As  for  measures  inspired  by  th& 
most  delicate  urbanity,  he  has  no  doubt  at  all 
about  their  utter  uselessness.  Until  public  opinion 
has  been  educated  to  such  a  point  that  spitting 
on  the  pavement  or  on  the  floor  of  an  omnibas  or 
railway  carriage  is  looked  upon  as  an  act  placing  the- 
offender  outside  the  pale  of  decent  society,  this  dis- 
gusting and  dangerous  habit  will  be  indulged  in  by 
the  ignorant  and  the  unmannerly.  "We  cannot  expect 
that  the  change  will  come  suddenly,  it  must  be  gradual;, 
but  we  may  hope  reasonably  that  the  change  will 
come  as  the  teachings  of  hygiene  percolate  the  various- 
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social  strata, and  that  public  spitting  will  in  time  become 
a  thing  of  the  insanitary  past.    In  a  similar  way  the 
force  of  public  opinion  has  abolished  duelling,  and 
diminished  drunkenness  and  swearing  in  good  society. 
Constant  and  persistent  agitation  for  reform  in  this 
direction  is  needed,  and  vdtimately  will  lead  to  victory. 
Parents  and  teachers  should  aid  in  bringing  about  this 
much-needed  reform,  and  it  Avould  be  wise  to  include 
Elementary  Hygiene  amongst  the  subjects  taught  in  all 
schools,  thus  giving  the  teachers  opportunities  of  im- 
pressing upon  youthful  minds  the  results  of  this  baneful 
practice.     Sufficient  prominence  is  not  given  to  the 
subject  of  personal  hygiene  in  schools,  and  Sanitary 
Authorities  would  do  well  to  co-operate  with  school 
managers  in  making  arrangements  for  this  subject  to 
be  included  in  the  syllabus  of  every  school,  and  in 
oftering  prizes  for  competition  by  periodical  examina- 
tions in  this  subject.    Also  efforts  should  be  made  on 
the  part  of  the  pulpit  and  the  stage  to  enforce  upon 
the  public  mind  the  importance  of  these  questions. 
Those  persons  who  are  obliged  to  expectorate  may 
avoid  soiling  public  vehicles  by  carrying  small  square 
pieces  of  soft  tissue  paper  which   have  been  oiled. 
The  spitter  should  then  spit  into  the  centre  of  one  of 
these  each  time  he  expectorates.     Then  he  should 
fold  this  up  in  such  a  way  that  his  clothing  will  nofc 
become  soiled,  and  place  it  in  a  pocket  which  he 
should  keep  for  this  purpose  and  no  other.  These 
soiled  papers  should  be  burned  as  soon  as  possible. 
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The  papers  which  have  not  been  used,  and  which  are 
ready  for  use,  should  be  kept  in  another  pocket. 
Instead  of  using  tissue  paper  in  this  way,  the  spitter 
may  use  a  pocket  spittoon  containing  a  small  quantity 
of  a  fluid  disinfectant.     These  spittoons  are  now 
manufactured,  and  the  demand  for  them  is  increasing. 
Care  should  be  taken  that  the  cap  to  the  spittoon 
fits  tightly,  that  it  is  screwed  up  well  after  using  it 
each  time,  and  that  it  is  frequently  and  thoroughly 
cleansed  with  an  efficient  disinfectant.    The  habit  of 
expectorating  into  the  pocket-handkerchief  should  be 
discouraged  as  much  as  possible.    If  a  consumptive 
person  does  this,  he  folds  the  sputum  in  his  hand- 
kerchief and  places  it  in  his  pocket,  where  it  dries. 
This  drying  is,  of  course,  assisted  by  the  heat  of  the 
body.   Each  time  the  handkerchief  is  used  the  patient 
distributes  tubercle  bacilli  into  the  air  broadcast. 

Cautionary  notices  against  the  dangers  of  spitting 
should  be  fixed  in  all  public  places  as  Avell  as  in  all 
railway  carriages,  tramcars,  and  omnibuses.  The 
number  of  towns  in  England  is  increasing  where  these 
spitting  notices  have  been  posted  in  prominent  posi- 
tions. The  author  has  noticed  that  those  public 
vehicles,  especially  railway  carriages  in  the  Metropolis 
which  contain  spitting  notices  are  undoubtedly  more 
free  from  the  dangerous  habit  than  those  in  which 
such  notices  are  absent.  This  has  also  been  his  experi- 
ence regarding  the  fixing  of  these  cautionary  notice^j 
in  the  omnibuses  of  Crewe. 
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These  facts  would  lead  one  to  believe  that  if  such 
notices  were  fixed  in  all  public  vehicles  the  diminution 
in  expectoration  would  continue,  and  this  would  neces- 
sarily mean  a  diminution  in  the  infectivity  of  the  dust 
contained  therein.  Good  effects  have  also  been  seen 
from  fixing  spitting  notices  in  Paris.  Some  of  these 
notices  border  on  the  humorous.  For  example,  a 
placard  in  an  American  hotel  said:  "Nobody  who 
expectorates  can  expect  to  rate  as  a  gentleman."  Also 
the  following  notice  appeai-s  in  an  American  street 
car: — "Gentlemen  will  not  spit — others  must  not." 
Outdoor  spitting  should  be  prevented  as  far  as  possible, 
because  all  infectious  material  constitutes  a  greater  or 
less  danger  wherever  it  lies.  The  facts  that  tuberculous 
sputum  may  be  swept  up  by  long  sweeping  dresses 
and  heavily-flounced  under-skirts  worn  by  ladies  in 
accordance  with  custom,  and  by  the  boots  of  anyone, 
and  that  it  may  then,  secondarily,  infect  either  a 
•dwelling  or  a  public  vehicle,  are  arguments  in  favour 
of  the  abolition  of  exjDectoration  out-of-doors.  More- 
over, unless  this  outdoor  spitting  is  abolished  a  greater 
number  of  people,  when  they  are  forbidden  to  expec- 
torate on  the  tops  of  tramcars  and  omnibuses^ 
-will  spit  over  the  edge  of  the  car.  This  is  indulged 
in  extensively  already  with  an  absolute  indifference 
to  the  feelings  of  those  who  happen  to  be  below. 

Although  the  number  of  English  towns  is  increasing 

where  tuberculosis  is  a  notifiable  disease,  we  are  still 

behind  the  Germans  and  Americans  in  this  matter. 
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At  the  Congress  on  Tuberculosis  held  in  London  this, 
year,  a  French  delegate,  M.  Brouardel,  Dean  of  the 
Faculty  of  Medicine  of  Paris,  pleaded  for  international 
action  in  the  disinfection  of  railway  carriages,  steam- 
boats, and  hotels,  and  mentioned  that  in  the  United 
States  hotel-keepers  who  receive  a  consumptive  client- 
have  to  notify  it,  and  compulsory  disinfection  of  the 
room  has  to  be  done.  In  Germany  every  doctor  Avho 
attends  a  case  of  pulmonary  or  laryngeal  tuberculosis- 
is  bound  to  report  it  in  writing  to  the  police.  After 
death  the  room  in  which  the  patient  has  died  must  be 
disinfected  as  well  as  his  belongings.  Hotel  proprietors,, 
keepers  of  "  furnished  houses,"  and  asylums,  and  other 
public  institutions,  are  compelled  to  notify  at  once 
every  case  of  tuberculous  disease  which  arises  in  their 
establishments. 

There  will  always  be  a  certain  number  of  people  who- 
will  expectorate  in  spite  of  all  efforts  to  the  contraiy, 
and  the  way  in  which  these  shall  be  dealt  with  involves 
a  somewhat  difficult  problem.  One  cannot  but  admire 
the  very  good  example  which  the  United  States  are 
settina:  us  in  the  vigour  and  determination  with  which 
ihey  have  recently  set  about  the  abatement  of  the 
spitting  nuisance.  In  the  British  Medical  Journal 
for  June  8th,  1901,  one  may  read  the  following: — 

"  Offenders  are  frequently  arrested  in  New  York, 
and  magistrates  are  beginning  to  deal 
seriously  with  the  offender.  Mr.  Sexton, 
President  of  the  Board  of  Health,  not  long 
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ago  assigned  70  of  the  100  policemen,  detailed 
for  tenement,  house,  and  other  sanitary  work, 
to  the  special  duty  of  riding  about  the  town 
on  surface  and  elevated  railways,  and  arrest- 
ing those  whom  they  saw  break  the  ordinance 
against  expectoration  on  the  floors  of  the 
street  and  railroad  cars,  and  other  public 
vehicles,  ferry  boats,  and  public  buildings. 
The  persons  arrested  were  dealt  with  in  the 
regular  way  in  the  police-courts,  and  the 
officers  will  also  report  from  time  to  time  the 
general  results  of  their  work,  and  observa- 
tions to  Dr.  Roberts,  the  sanitary  superin- 
tendent. The  street  railroad  companies, 
wherever  they  have  not  already  done  so, 
are  required  to  place  the  following  placard 
conspicuously  in  all  street  cars  : — '  Spitting 
on  the  floor  is  a  misdemeanour;  500  dollars 
(£100)  fine,  or  imprisonment  for  one  year,  or 
both,  may  be  the  punishment  therefor.  By 
order  of  the  Board  of  Health.  Section  194, 
Sanitary  Code.  Section  15,  Penal  Code.' 
Some  persons  have  already  been  fined  for 
breach  of  this  law.  In  Newark  and  San 
Francisco  the  courts  have  enforced  their 
anti-spitting  laws,  offenders  having  been  con- 
victed and  penalties  imposed.  A  millionaire 
was  convicted  by  the  Superior  Court,  and 
the  judgment  upheld  by  the  Supreme  Court, 
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of  California,    He  paid  his  fine  of  25  dollars 
(£5),  and  ^spent  one  day  in  gaol.    In  New- 
Orleans  a  stringent  ordinance  was  recently- 
passed  by  the  city  councils." 
Many  other  large  towns  in  America  have  inspectors 
for  railway  carriages  and  tramcars,  wdiose  duties  con- 
sist in  arresting  passengers  who  indulge  in  the  spitting 
habit.    Whether  suchj  legislation  in  our  own  counti-y 
would  be  successful  is  a  debatable  question.    My  own 
opinion  is,  that^if  spitting  were  made  an  offence  punish- 
able by  law  before  a  bench  of  magistrates,  it  w^ould 
help  considerably,  but  the  difficulty  -would  be  to  get 
the  law  enforced  universally.    It  has  been  stated  that 
as  there  is  a  law~against  the  public  use  of  profane  oi" 
foul  language  in  the  Statute  Book,  "which  is  practi- 
cally a  dead  letter,  so  a  law  against  spitting  would  be 
equally  inoperative.    I  do  not  agree  with  this.  The 
two  offences  of  using  profane  language  and  spitting- 
are  not  comparable  in  their  effects.    The  former  is  in 
no  way  attended  by  risk  of  injury  to  health,  wdiereas. 
in   the   latter   case  distinct  injury   to  health  and 
ultimate  death  may  result.    There  appears  to  be  some 
difficulty  in  enforcing  the  laws  -which  exist  in  certain 
of   the   United]  States  against  this  nuisance.  The 
Boston  Medical  and  Surgical  Journal  states  that 
fifty-six  men  w^ere  recently  summoned  to  appear  at 
the  Charleston  District  Court,  charged  with  expecto- 
ratino-  on  the  floors  of  elevated  cars  and  stations* 
Only  one  man  answ^ered  to  the  summons,  and  he  was 
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fined  20  dols.  The  judge,  in  imposing  the  sentence, 
said  he  intended  to  stop  the  nuisance,  and  would 
hereafter  impose  the  full  penalty  of  100  dols. 
What  happened  in  the  case  of  the  other  fifty-five 
men  does  not  appear.  Great  determination  and 
unanimity  of  purpose  would  be  required  on  the  part 
of  judicial  authorities  in  this  country  in  enforcing 
any  powers  which  they  may  obtain  regarding  the 
prevention  of  spitting. 

It  would  be  a  matter  for  great  surprise  if  thei'e  had 
been  no  difiiculties  in  enforcing  the  spitting  laws. 
Whether  we  are  able  to  get  similar  laws  or  not  in 
England,  I  believe  that  the  most  potent  factor  in 
remedying  this  unsatisfactory  state  of  afiairs  will  lie 
in  the  exercise  of  public  opinion,  which  can  only  be 
strengthened  by  increased  educational  measures. 

(2)  Obligations  upon  raihuay,  tramcar,  and  omni- 
bus companies : — 

Although  much  credit  is  due  to  those  who  are 
responsible  for  the  gi-eat  strides  which  have  been 
made  during  the  last  few  years  in  practical  sanitation, 
it  is  a  matter  for  considerable  regret  that  until  recently 
it  has  not  been  thought  necessary  to  cleanse  and  dis- 
infect public  vehicles,  which  are  so  constantly  used, 
and  which  are  often  in  such  a  condition  as  to  be 
extremely  favourable  to  the  spread  of  infection  from 
the  dust  impurities  which  have  been  allowed  to 
accumulate  in  them. 
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Tt  is  a  matter  of  great  wonder  that  the  travelling 
public  have  borne  with  existing  conditions  as  long  as 
they  have  done,  and  it  is  very  surprising  that  so  many 
escape  as  they  do.  As  mentioned  before,  the  cleansing 
of  the  interiors  of  public  vehicles  is  carried  out  in  the 
most  primitive  and  inefficient  manner,  and  they  are 
rarely,  if  ever,  disinfected. 

Of  course  railway  companies,  and  owners  of  public 
vehicles  generally,  cannot  be  held  responsible  for  the 
dangerous  habit  of  spitting  indulged  in  by  those 
members  of  the  public  over  whom  they  have  no 
control,  and  whatever  educational  measures  are 
adopted  some  people  will  continue  to  expectorate  in 
public  vehicles,  in  spite  of  all  efforts  to  the  contrary, 
and  regardless  of  their  own  well-being,  or  that  of  their 
fellow-travellers.  Hence,  a  certain  amount  of  infection 
of  public  vehicles  by  tuberculous  sputam  will  still  con- 
tinue, and  to  meet  this  condition  other  measures  should 
be  adopted.  These  measures  involve  sj'^stematic  and 
thorough  cleansing  and  disinfecting  of  the  interiors 
of  all  public  vehicles. 

It  is  certainly  doubtful  whether  a  successful  issue 
in  dealing  with  this  question  would  be  obtained  if 
reliance  were  placed  on  the  voluntary  action  of  the 
railway,  tramcar,  and  omnibus  conipanies.  My  own 
view  is  that  the  cleansing  and  disinfecting  of  these 
public  vehicles  should  be  compulsory  measures 
enforced  by  legislation,  and  neglect  or  default  to  be 
punishable  by  heavy  penalties.    Also  thorough  super- 
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vision  of  the  work  should  be  made  by  officials 
appointed  by  the  Board  of  Trade ;  some  powers  in 
this  connection  might  be  delegated  to  County 
Councils.  The  directors  of  companies  owning  public 
vehicles  will  probably  regard  my  recommendations 
with  great  disfavour,  especially  during  times  of 
increased  working  expenses,  but  I  think  that  many 
of  them  will  admit  the  necessity  of  greater  pre- 
cautions. 

As  an  instance  of  the  strong  feeling  raised  in  the 
minds  of  some  people  against  any  interference  with 
respect  to  the  cleansing  of  railway  carriages,  I  will 
quote  the  following  extract  from  Ilerepath's  Mcdhuay 
Journal  of  August  2nd,  1901,  which  appeared  after 
the  reading  of  my  paper  at  the  Eastbourne  Con- 
gress : — 

"The  outcry  about  dirty  railway  carriages  has  as 
much  truth  in  it  as  suffices  to  carry  the  lie. 
We  should  like  to  believe  that  the  upholstery 
in  most  private  houses  is  as  free  from  dust 
and  micro-organisms  as  that  in  an  ordinary 
first-class  carriage.  The  statement  that 
carriages  are  dusted  and  cleaned  with  the 
windows  shut  is  a  gross  fabrication.  In  their 
OAvn  interests  the  cleaners  would  act  other- 
wise. What  about  the  dirt  and  expectoration 
on  the  pavement,  in  saloon  bars,  theatres, 
and  everywhere  almost  where  men  congre- 
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gate  ?     To  single  out  railway  carriages  is 
unjust.    Eailway  carriages  are  cleaned  every 
night,  whereas  most  of  those  who  complain 
of  dirty  carriages  have  but  limited  experi 
ence  of  perfect  cleanliness  elsewhere." 

Sufficient  has  been  said  in  this  little  work  to  prove 
that  the  dust  of  railway  carriages  often  does  contain 
dangerous  infectious  micro-organisms — to  wit,  the 
tubercle  bacilli.  The  upholstery  in  private  houses  has 
nothing  whatever  to  do  with  the  question.  The 
statement  that  carriages  are  dusted  and  cleaned  with 
the  windows  shut  has  never  been  made.  Some  of  the 
dust  is  swept  out  of  the  carriage,  and  all  the  dust  is 
stirred  up.  This  is  done  in  a  very  short  space  of 
time ;  no  wet  cleansing  is  done  in  the  interiors  of  the 
compartments,  and  no  disinfecting  is  done;  the  windows- 
are  then  shut,  and  the  carriages  are  ready  to  receive 
fresh  batches  of  passengers.  The  statement  that 
"those  who  complain  of  dirty  carriages  have  but 
limited  experience  of  perfect  cleanliness  elsewhere  "  is 
as  hysterical  as  it  is  false,  and   needs  no  further 

cominent. 

The  recommendations  which  are  made  here  refer 
to  :— 

A.  The  construction  of  the  interiors  of  public- 

vehicles. 

B.  The  cleansing  and  the  disinfecting  of  the  same. 
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A.  The  Cunstritction  of  the  Interiors  of  Fiohlia 
Vehicles : — 

The  cushions  of  all  public  vehicles  should  be  detach- 
able. I  have  heard  from  managers  of  raih\'ay  com- 
panies that  they  are  unable  to  have  movable  cushions,. 
&c.,  in  railway  carriages,  because  they  were  either 
stolen  or  th"0Avn  out  of  the  windows.  This  difficulty 
could  be  met,  in  the  future,  by  arranging  the  up- 
holstery in  such  a  way  that  it  could  be  fixed  to  a 
movable  frame  screwed  to  the  partition,  so  that  the 
whole  could  be  taken  out  bodily  in  order  to  facilitate 
cleansing  and  disinfecting  processes.  I  believe  that 
the  new  carriages  on  the  London  and  South- Western 
and  the  Great  Central  Eailways  are  being  fitted  up  in 
a  manner  similar  to  this. 

Also  the  floore  of  public  vehicles  should  be  covered' 
with  a  detachable  material  such  as  linoleum.  The 
cushions  should  be  made  of  a  less  pervious  material 
than  that  used  at  present.  As  mentioned  previously,, 
the  cushions  which  are  in  use  now  are  eminently 
suited  to  the  reception  and  retention  of  dust.  The 
cushions  should  be  covered  by  an  impervious  leathery 
substance.  The  compartments  in  the  Central  London 
Railway  (or  Twopenny  Tube)  more  nearly  approach 
the  ideal  than  any  others  which  I  have  seen.  The 
floors  are  covered  Avith  linoleum,  and  the  seats  wdth 
leather.  Spitting  notices  are  exhibited  prominently 
in  lifts  and  compartments.  The  above  improvements, 
in  construction  could  be  carried  out  in  all  public 
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-vehicles  at  the  time  of  re-upholstering,  as  well  as  in 
all  new  vehicles  made  in  the  future.  Many  vehicles, 
as  omnibuses  and  tramcars,  would  be  much  more 
cleanly  if  the  stuffed  seats  were  discarded  and  replaced 
by  varnished  wood.  These  could  be  made  very 
•comfortable  if  they  were  shaped  properly.  Hansom 
and  four-wheel  cabs  should  also  receive  the  same 
attention  in  their  construction  and  cleansing,  as  other 
public  vehicles. 

B.  The  Cleansing  and  Disinfecting  of  the  Interiors 
■of  Public  Vehicles. 

(1)  Cleansing. — The  interiors  of  public  vehicles 
should  be  cleansed  at  frequent  and  regular  intervals. 
An  early  step  in  preventing  the  spread  of  dust  during 
the  cleansing  of  public  vehicles — especially  railway 
■carriages — should  be  the  abolition  of  the  dry  duster 
and  sweeping  brush.  To  flick  about  dust  from  one 
place  to  another,  or  to  scatter  it  through  the  air,  are, 
to  say  the  least,  futile  measures,  and  may  even  be 
attended  with  great  dangei-.  The  development  of  the 
domestic  fashion  of  using  a  damp  cloth,  together  with 
the  use  of  disinfecting  solutions  for  cleansing  pur- 
poses, would  do  much  to  cleanse  public  vehicles  from 
■"  stuffiness,"  as  well  as  from  infective  microbes. 

The  interiors  of  all  public  vehicles  should  be 
thoroughly  scrubbed  with  soap  and  water,  to  which  a 
liquid  disinfectant  has  been  added.  This  should  be 
■done  every  week.    There  are  now  some  disinfectants 


Gl 


on  the  mai-kot,  e.g.,  Cai-bolacene,  which  are  liquid  dis- 
fectant  soaps,  and  which,  when  added  to  water,  form  this- 
combination  of  a  soap  and  a  disinfectant,  ready  for 
use. 

In  cleansing  the  wooden  portions  of  the  interiors  of 
public  vehicles,  especially  the  floors,  the  scrubbing 
should  be  vigorous,  because  sputum  clings  with  great 
tenacity  to  wood,  owing  to  the  mucus  which  it  con- 
tains. Care  should  be  taken  that  the  dust  is  scattered 
about  as  little  as  possible.  If  the  cushions  Avere 
covered  with  leather  they  could  be  wiped  down  with 
a  damp  cloth.  The  fact  that  tubercle  bacilli  cannot 
be  spread  through  the  air  from  a  moist  surface  is  a 
plea  for  the  necessity  of  employing  a  ^i•et  process  in 
cleansing  public  vehicles.  And  the  fact  that  a  vehicle 
previously  cleansed  in  this  way  may  again  become 
infected  is  another  plea  for  the  necessity  of  frequent 
Avet  cleansing. 

(2)  The  Disinfecting  of  the  interiors  of  all  public 
vehicles  should  also  be  done  at  stated  intervals.  In 
my  opinion  this  should  be  done^t  least  two  or  three 
times  a  year.  This  process  would  be  facilitated  greatly 
if  the  upholstery  could  be  fixed  to  a  movable  frame  as 
mentioned  previously.  These  frames  could  then  be 
detached  and  removed  to  a  disinfector,  and  treated 
in  the  same  way  as  infected  bedding.  If  each 
of  these  frames  Avere  marked  Avith  a  number  corre- 
sponding Avith  the  number  of  the  carriage  to 
which  it  belonged,  several  could  be  disinfected  at  the 
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•same  time  without  danger  of  confusion.    Whilst  tlie 
vehicles  were  deprived  of  their  upholstery,  the  whole 
of  their  interiors  could  be  well  scrubbed  with  soap, 
water,  and  liquid  disinfectants.    No  doubt,  in  olden 
times,  when  our  means  of  disinfection  were  limited  to 
destructive  "  and  strong-smelling  products,  one  could 
undei'stand  the  difficulty  of  efficient  disinfection,  but 
now  there  ought  to  be  no  excuse,  since  we  have  disin- 
Jectants  such  as  formaldehyde  (which  can  be  used  as 
a  spray),  which  can  deal  with  these  problems  with 
ease.    As  carbolic  acid  and  sulphur  seriously  damage 
the  drapings  and  fittings  of  public  vehicles,  the  use  of 
Formalin  as  a  disinfectant  is  recommended.  Formalin 
is  thoroughly  efficient  in  action,  and  does  not  damage 
textures  or  polish.     Raihvay  companies  as  a  rule 
object  to  use  a  lamp  or  light  of  any  kind,  being 
restrained  by  their  insurance  policies,  hence  the  use  of 
Formalin  lamps  is  inadmissible.    For  the  purpose  of 
disinfecting  vehicles   Avithout   any  risk   of  fire,  a 
Formalin  solution  of  the  required  strength  should  be 
used.    The  best  me£liod  for  the  distribution  of  the 
solution  is  that  recommended  by  Dr.  Poyntz  Wright 
in  the  April  number  of  the  Thera'pist,  1901.  This 
apparatus,  the  "  Shpreotz,"  consists  of  a  reservoir,  with 
nozzles  for  the  spray,  to  which  a  force  pump,  with 
valve  and  piston,  is  attached,  and  which  produces  a 
very  finely-divided  cloud-like  spray.    After  sprajang, 
the  carriage  should  be  shut  up  over  night  to  enable 
the  gas  to  thoroughly  sterilise  the  drapings ;  the  dust 
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on  tlie  floor  will  by  this  means  also  receive  a  portion 
of  tlie  fluid,  and  will  be  efiectually  dealt  with.  The 
importance  of  this  is  evident  when  we  read  that  it 
lias  been  shown  bacteriologically  that  if  Formalin  gas 
is  diffused,  and  all  the  suspended  specimens  of  micro  ■ 
orofanisms  have  been  inhibited,  the  dust  on  the  floor 
or  the  room  may  nevertheless  be  unaffected.  The 
"  Shpreotz  "  is  a  well-made  apparatus,  light  in  weight, 
and  can  be  worked  easily  by  a  labourer  with  ordinary 
care.  I  believe  that  the  workino-  of  this  instrument 
has  been  submitted  to  the  Board  of  Trade,  and  that 
they  have  given  their  approval  for  its  use  in  ships, 
instead  of  sulphur,  fcc. 

The  above  method  of  disinfectioji  might  very  well 
be  adopted  in  all  vehicles  the  upholstery  of  which  is  at 
present  fixed.  In  order  to  obtain  effective  disinfection, 
the  air  of  the  vehicle  should  be  saturated  with  moisture, 
and  this  is  secured  by  using  Formalin  as  a  spray  in 
the  above  manner.  Also,  the  air  of  the  vehicle  can 
be  quickly  saturated  with  Formalin,  of  any  strength 
desirable,  by  this  means. 

I  would  recommend  that  overcrowdincr  should  be 
prevented  in  all  public  vehicles,  so  as  to  avoid  con- 
centration of  the  air  breathed  by  the  passengers. 
Some  tramway  and  omnibus  companies  adhere  very 
strictly  to  this  rule,  and  there  is  no  reason  why  it 
should  not  be  carried  out  with  equal  rigour  in  the 
case  of  railway  carriages.  Indeed,  it  has  been  decided 
At  law  more  than  once  that  no  person  has  a  right  to 
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enter  the  compartment  of  a  railway  carriage  already 
full.  Efficient  ventilation  should  be  provided  for  in 
all  public  vehicles. 

Also  I  would  recommend  that  Government  should 
take  action  by  instituting  a  Parliamentary  inquiry 
into  the  whole  question,  or  that  it  may  be  investigated 
by  the  Koyal  Commission  on  Tuberculosis  Avhich  was 
appointed  in  September  last.  This  Committee  of 
inquiry  would  then  be  able  to  prove  the  conclusions 
named,  and  to  consider  the  practicability  of  the  sug- 
gestions which  have  been  made  in  this  work.  Ex- 
tended bacteriological  investigations  into  the  infectivity 
of  dust  of  public  vehicles  would  be  required. 

Finally,  great  benefit  would  result  from  the  appoint- 
ment of  an  Imperial  Board  of  Public  Health,  with  a 
Minister  of  Cabinet  rank,  to  deal  with  these  and 
kindred  subjects. 

Many  persons  may  say  that  it  would  be  extremely 
difficult  to  carry  out  these  recommendations,  but  they 
may  be  answered  by  saying  that  greater  difficulties- 
than  these  have  been  surmounted  in  practical  sanita- 
tion during  recent  years. 

Summary  of  Recommendations. 

(1)  Increased  educational  measures. 

(2)  The  fixing  of  cautionary  notices  against  the- 

dangers  of  spitting  in  every  public  vehicle. 

(3)  The  imposition  of  penalties  for  infringing  this- 

rule. 
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(4)  Improvements    in    the    construction    of  the 

interiors  of  all  public  vehicles  made  in  the 
future,  respecting  the  cushions  and  flooring. 

(5)  The  disinfecting    of  the   interiors   of  public 

vehicles  frequently  and  regularly,  and  the 
thorough  washing  of  each  interior  still  inoi-e 
frequently. 

(G)  Removal  and  disinfecting  of   the  upholstery 
periodically. 

(7)  The  above  processes  to  be  carried  out  under  the 

supervision  of  Government  oflicials,  and 
neglect  or  default  thereof  to  be  punishable 
by  law. 

(8)  The  prevention  of  overcrowding  in  all  public 

vehicles. 

(9)  The  thorough  investigation  of  the  whole  ques- 

tion by  means  of  a  Parliamentary  Inquiry 
Committee. 

(10)  The  appointment   of  an  Imperial  Board  of 

Public  Health. 
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Soroml  E'lition.    Uoviscd  ami  Enlarged. 

The  Purification  of  Sewage  and  Water. 

r.y  AV.  .T.  Dir-DIN,  F.LC.,  F.C.S.,  &c.,  lato  Chemist  to  tlio  London 
County  Council.  Price  21s.  Not.  With  numerous  Illustrations  and 
Diagrams. 

SYXOrSIS  OF  CONTENTS.— Introduction.— Chapter  I.  Foul  Matters, 
their  Character  and  Composition.  Conibustion  and  Oxidation.  Putrc- 
faction.  Bacteria.  —  Chapter  II.  Antiseptics,  or  Preservation  for 
Linrited  Periods.  Bacteriological  Methods. — Chapter  III.  Various 
Proposed  Methods  of  Artificial  Purification.  Precipitation. — Chapter  IV. 
Experiments  at  ilassachusctts,  London,  and  Sutton.  —  Chapter  V. 
Nature's  Method  at  "Work.  Now  Departure  at  Sutton,  Surrey.  The 
Septic  Tank  System  at  Exeter. — Chapter  VI.  Analytical  Methods 
Suitable  for  Watching  the  Progress  of  the  Purification  of  Sewage. — 
Chapter  VII.  Interpretation  of  the  Resnlts  of  Analyses. — Chapter  V'lII. 
The  Absorjition  of  Atniosjiheric  Oxygen  by  Water.  —  Chapter  IX, 
Suggestions  for  Sewage  Works  Conducted  on  Biological  Principles. — 
Chapter  X.  The  Purification  of  the  Thames. — Chapter  XI.  Ventilation 
and  Dcodorisation  of  Sewers.  Chapter  XII.  The  Filtration  of  Potable 
Water. — Chapter  XIII.  The  Character  of  the  London  Water  Supply. 
Microscopical  Cliaracter  of  the  Suspended  Matters.  Bacteriological 
E.xamination.    The  Elfect  of  Softening  the  Present  Supply,  etc.  etc. 

PRESS  OPINIONS. 

"A  most  interesting  work  .  .  .  sure  to  be  held  in  estimation  by  all 
those  interested  in  sanitary  science.  It  is  an  accurate  and  valuable  gauge  of 
the  present  position  of  matters  relating  to  the  more  pressing  questions  of 
modern  hygiene." — The  Lancet. 

"The  substance  of  the  book  first  appeared  in  serial  form  in  the  pages  o 
The  Sanitary  Record,  but  the  whole  has  since  been  added  to  and  carefully 
revised,  with  the  result  that  the  author  has  produced  a  work  of  great  interest 
and  considerable  value,  especially  to  those  wlio  are  called  upon  to  advise  as 
to  the  disposal  of  sewage  or  the  treatment  of  water  supplies.  We  feel  suro 
consulting  chemists  and  engineers  will  be  grateful  to  Mr.  Dibdin  for  giving 
them  the  benefit  of  his  long  experience  in  these  matters,  in  a  more  convenient 
form  than  scattered  about  in  his  official  reports  to  various  Authorities,  and 
in  papers  read  before  the  scientific  societies.  .  .  .  The  value  of  the  book 
to  water  analysts,  and,  in  fact,  to  most  of  those  who  are  likely  to  consult  its 
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liases,  lies  in  tlu!  various  tables,  diagrams,  &c.,  ainl  also  in  ilie  |>rai;tieal 
results  obtained  in  the  \vorkiiif<  of  the  various  ]irocesses  deseribed  for  tin; 
treatment  of  sewage,  more  cs]iecially  the  result  of  ilic  'bacteria'  treatment  of 
nitration.    .    .    .    The  illustrations  are  well  done,  and  the  work,  as  a  whole 
docs  credit  to  all  concerned  in  its  production." — EiKjluccr. 

"  The  book  will  well  ro])ay  careful  perusal.  Every  hcaltli  officer  should 
])0ssess  it."- — British.  Malical  Journal. 

"  Mr.  W.  J.  Dibdin  has  taken  an  important  iiosition,  and,  in  connection 
with  his  olUce  as  Chemist  to  tlie  London  County  Council,  carried  on  a  series 
of  experiments  on  tlie  bacterial  purification  of  sewage,  whicli  in  future  will 
certainly  bo  looked  upon  as  constituting  one  of  the  most  important  parts  of 
tlio  ]iioneer  work  on  the  subject  that  has  been  cairied  out  in  this  country. 
As  the  outcome  of  this  work,  Sir.  Dibdin  has  i)ublislicd  in  book  form  a 
collected  series  of  articles  on  the  ]nirilication  of  sewage  and  water;  and  for 
those  who  wish  to  obtain,  in  clear  and  concise  form,  an  account  of  certain  of 
the  bacteriological  processes  involved  in  this  jinrilication,  and  who  wish  to 
liave  a  summary  of  the  chemical  changes  and  lesults  obtained,  no  better  book 
is  at  present  published." — Nature. 

"A  most  interesting  and  welcome  contribution  to  our  information  ujion 
a  problem  of  world-wide  importance.  The  volume  in  appearance  and  finish 
is  calculated  to  do  credit  to  the  Sanitary  Publishing  Coinjiany  .  is 
of  a  most  readable  character  from  beginning  to  end." — The  Chemical  Trade 
Journal. 

"  Mr.  W.  J.  Dibdin  deals  opportunely  with  questions  to  which  a  great 
deal  of  i^ublic  attention  has  recently  been  drawn,  and  hjs  extensive  experience 
as  chemist  to  the  Metropolitan  ]5oard  of  "Works  and  the  Loudon  County 
Council  invests  his  utterances  with  all  the  authority  due  to  wide  practical 
knowledge.  .  .  .  The  last  cha])ter  on  the  importance  of  frequent  and 
systematic  examination  of  water  supplies,  may  be  strongly  recommended  to 
tlie  attention  of  local  sanitary  authorities." — Times. 

OUT  or  PRINT.      THIRD  EDITION  IN  PREPARATION. 


Crown  8vo.,  Cloth,  Ciilr.       .  net. 

Lime,  Mortar,  and  Cement :    Their  Com= 
position  and  Analysis. 

By  AV.  J.  DIBDIN,  F.I.C,  F.C.S.,  late  Chemist  to  the  London  County 

Council. 

Will  provB  invaluable  to  Surveyors,  Municijial  Engineers,  Builders, 
Clerks  of  Works,  &c. 

PRESS  OPINION. 
"Deserves  the  attention  of  all  who  are  concerned  with  the  subjects  dealt 
with." — The  Qiuirry 
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Secoml  Etlition.    Clotli,  308  pp.    Price  Ms.  iieL 

Sewage  and  Sewage  Purification. 

r.y  S.  RIDEAL,  D.Sc.  (LoiuL),  &o. 

The  Sanitary  rulilishing  Company,  Ltd.,  beg  to  annoiinco  tliat  tliey  liavc 
fakcn  over  the  above  ■work,  ami  that  the  Second  Edition,  revised  tlironghont, 
is  now  ready.  The  Sanitary  Publishing  Coni])anj',  Ltd.,  arc  now  the  .solo 
authorised  jmblishers  of  this  work  in  Great  Jjritain,  and  the  previous  Edition 
is  out  of  print. 

330  Pages.    Large  Svo.  Handsome  Cloth.    Price  12s.  6d. 

Disinfection  and  Disinfectants. 

P.y  S.  KIDEAL,  D.Sc.  (London.) 

A  New  Edition  Kevised  and  brought  np  to  date. 

"Notwithstanding  the  rapid  development  of  Sanitary  Science  in  this 
counti-y,  there  does  not  exist  at  the  present  time  in  the  English  language  any 
book  which  deals  exclusively  with  the  composition  of  Disinfectants.  The 
present  volume  will,  therefore,  supply  a  want  which  has  been  felt  not  only  by 
the  chemist  and  bacteriologist,  but  also  by  those  who  are  concerned  with  the 
practical  work  of  disinfection." — Extract  from  Author's  Preface. 

PRESS  OPINIONS. 

"It  is  impossible  to  express  anything  save  admiration  for  the  lucidity, 
care,  and  critical  acumen  with  which  Dr.  Rideal  has  dealt  with  the  vast 
amount  of  information  summarised  in  these  pages." — Hospital. 

"  Dr.  Rideal's  volume  is  bound  to  prove  of  great  value,  both  as  a  practi- 
cal guide  and  as  a  work  of  reference." — Pharmaceutical  Journal. 

"An  exhaustive  treatise,  dealing  with  the  whole  range  of  the  subject  :  — 
Disinfection  by  Heat,  Chemical  Disinfectants,  Practical  Methods,  Personal 
Disinfection,  Legal  Regulations,  and  Methods  of  Analysis  ...  so  very 
well  done  and  so  useful  that  it  will  be  valued  by  all  connected  with  Sanitation 
and  Public  Healtli." — Chemist  and  Dnwcjist. 

"A  book  tliat  has  long  been  wanted  .  .  will  prove  of  very  great 
value." — Local  Government  Journal. 

Price  3d. 

Tlie    Preservation    of    Health    and  tlie 
Hygiene  of  the  Home. 

By  EDWARD  J.  SQUIRE,  M.D.  (Lond.),  D.P.H.  (Camb.),  Physician 
to  the  North  London  Hospital  for  Consumption. 
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302  pp.,  Demy  Svo.    Price  10s.  CJ.  not. 

Essays  on  Consumption, 

Togetlier  witli  some  Clinical  Observations  and  Remarks  on  Pnciniioni.i. 
By  J.  EDWARD  SQUIRE,  M.D.  (Lond.),  D.P.H.  (Camb.),  il.R.C.P., 
Physician  to  the  North  London  Hospital  for  Consum])tion  and  Disea.sts 
of  the  Chest  ajid  to  tlio  St.  Marylebone  General  Disi)ensaiy.  With  an 
Introduction  by  Siii  WILLIAM  BROADBENT,  Bart.,  M.D.,  F.R.C.P., 
&c. 

"On  the  question  of  treatment.  Dr.  Squire  has  a  special  right  to  be 
lieard,  since  he  has  given  all  the  more  important  methods  which  have  been 
advocated  a  fair  and  extended  trial.  ...  I  can  also  ■\vaiimly  iieco.m- 
llEND  nis  BOOK  ON  ITS  WElllJ'S." — Extract  from  Sir  William  BrooMcnl's 
Introduction. 

PRESS  OPINION. 

"  Should  be  in  the  hands  of  every  medical  man  desiring  a  full  resume 
of  the  tieatment  and  diagnosis  of  tliis  curse  of  modern  times."— Glasyotc 
Herald. 


Third  Edition,  Revised  and  Enlaiged,  with  Illustrations.    Price  3s.  Cd.  net. 

The  Food  Inspector's  Handbook, 

By  FRANCIS  VACHER,  County  Medical  Officer  for  Cheshire. 


Price  Is.  6d.,  Post  Free. 

Dangerous  Infectious  Diseases. 

By  Dr.  FRANCIS  A^ACHER,  M.O.H.,  Clicshire. 

Reprinted  from  "The  Sanitary  Record."  Invaluable  to  recently 
appointed  Medical  Oflicers  of  Health  aud  Sanitary  Inspectors. 

Second  Edition.    Fully  Illustrated.    Price  2s.  Gd.  net. 

A  Healthy  Home. 

By  FRANCIS  VACHER,  County  Medical  Officer  for  Cheshire. 

PRESS  OPINION. 
"Contains  a  large  amount  of  information  which  everj-onc  ought  to 
know." — Ervjinccr. 
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Price  158.  Net. 

The  Removal  and  Disposal  of  Town  Refuse. 

By  AVILLIAM  li.  MAXWELL,  Assistant  Engineer  and  Surveyor, 
Ley  ton  Urban  District  Council. 

Tie  wliole  question  of'tlie  collection  and  disposal  of  town  refuse,  and  ])arti- 
cularly  the  important  question  of  the  erection  and  jiractical  working  of 
the  various  types  of  Refuse  Destructors,  is  most  exhaustively  dealt  with. 
The  wliolo  work  has  been  very  fully  and  carel'ully  illnstrateil  with 
numerous  diagrams,  sections,  and  plans  sjiecially  prepared  by  the  aurUoi', 
and  no  expense  has  been  spared  in  the  production  of  the  volume,  which 
is  handsomely  printed  and  bound. 

PRESS  OPINIONS. 

"  Such  a  book  is  indispensable  to  our  Local  Health  Authorities,  Vestries, 
and  similar  bodies,  and  we  believe  we  are  right  in  saying  that  it  is  the  first 
really  comprehensive  work  ou  the  subject.  The  book  is  well  written,  well 
•  levised,  and  comprehensive.  .  .  Jlr.  Maxwell  has  contributed  a  valuable 
l)ook  of  reference,  and  a  guide  upon  a  most  important  branch  of  work,  which 
is  closely  connected  with  the  health  and  well-being  of  the  public." — Lancet. 

"  It  contains  a  vast  amount  of  practical  information  which  has  never 
been  put  together  before,  and  it  is  up  to  date.  The  subject  is  treated  in  a 
systematic  manner,  chiefly  from  the  engineer's  point  of  view." — Times 

"  Mr.  Maxwell  appears  to  have  described  every  sj'stem  in  operation  in 
the  leading  towns  of  tliis  country  and  abroad,  and  has  given  details  without 
]rinuing  himself  to  any  particular  one.  His  idea  is  to  compress  into  one 
volume  all  possible  theoretical  and  practical  information  which  has  hitherto 
been  scattered  about  in  '  papers,'  reports,  pamphlets,  &o.,  and  we  think  lie 
lias  succeeiled  admirabh'.  The  book  will  be  very  valuable  for  reference." — 
Local  Government  Journal. 

"  Tlie  Pook  is  quite,  in  our  opinion,  the  best  of  its  class." — Western 
Morninfj  News. 

"  We  can  conKdently  recommend  it  to  all  those  interested  in  Sanitary 
matters." — Glasgow  Herald. 

Price  2s.  Net.    Demy  Svo.,  100  pp.    Cloth,  Gilt,  Profusely  Illustrated. 

Ventilating,  Lighting,  and  Heating,  being 
Part  I.  of  Notes  on  Practical  Sanitary 
Science. 

By  WILLIAM  H.  MAXWELL,  Author  of  Drainage  Work  and  Sanitary 
Fittings,  &c. 

PRESS  OPINIONS. 

"An  entirely  useful  book,  being  both  lucid  and  condensed,  and  the 
diagrams  and  illustrations  are  excellent.    It  is  fully  up  to  date  and  well 
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supplied  witli  references,  and  as  a  text  book  is  admirably  suited  to  the  needs 
of  tlios(^  for  wliom  it  is  intended." — The  Hospital. 

"  The  book  will  not  only  bo  useful  to  candidates  for  examination,  but 
also  to  busy  men  in  practice  who  desire  a  summary  of  tlie  chief  points  to  be 
observed  in  carrying  out  any  schemes  of  ventilation,  lighting,  and  heating. 
.    .    .    the  book  is  well  illustrated  and  clearly  printed."— TAe  Surveyor. 


Demy  8vo.,  Cloth,  Gilt,  50  pp.    "With  Numerous  Diagrams.    Price  2s.  nft. 

Calculation  of  Areas,  Cubic  Space,  &c., 
being  Part  II.  of  Notes  on  Practical 
Sanitary  Science. 

By  WILLIAM  H.  MAXWELL,  Author  of  "  Drainage  Work  and  Sanitary 
Sittings,  &c."  ' 

PRESS  OPINION'. 
"Tlic  'Notes'  will,  we  believe,  be  found  to  be  of  use  also  to  engineers- 
and  surveyors  in  practice,  being  prepared  in  a  concise  form  and  of  ready 
reference.  Some  of  the  most  important  theories  as  demonstrated  in  Euclid 
are  given,  and  a  passing  reference  is  made  to  the  use  of  Trigonometry  and 
Logarithms.  The  concluding  chapter  treats  of  the  calculation  of  quantities, 
of  cartliwork." — The  Surveyor. 


Price  3s.  6d.  net. 

By=Laws  as  to  House  Drainage  and  Sani= 
tary  Fittings  made  by  the  London 
County  Council. 

Annotated  by  G.  J.  G.  JENSEN,  C.E.,  Author  of  "House  Drainage  and 
Sanitary  Fitments,"  Modern  Drainage  Inspection  and  Sanitary  Survej-s," 
&c.,  and  ANOTHER. 

PRESS  OPINIONS. 

"  The  object  of  this  little  book  is  excellent.  It  aims  at  annotating  the- 
recently  issued  by-laws  of  the  London  Countj'  Council  as  regards  the 
sanitation  of  buildings,  &c.  In  it  efibrt  has  been  made  to  indicate  the  best 
and  most  practical  method  of  giving  effect  to  the  intention  of  the  bj'-laws, 
and  of  preventing  unintentional  infringement.  The  objects  aimed  at  appear 
to  have  been  well  attained." — The  Engineer. 

"  Published  at  an  opportune  moment,  Jlr.  Jensen  and  his  colleague  have- 
produced  a  very  serviceable  guide.  ...  A  book  containing  the  full 
scries  of  by-laws,  admirably  illustrated  and  annotated  in  a  thoroughly  prac- 
tical manner." — Contract  Journal. 
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102  pp.,  Clotli  Gilt,  Lavislily  Illiistiatcd.    Trice  2s. (id.  net. 

Modern  Drainage  Inspection  and  Sanitary 
Surveys. 

By  GERARD  J.  G.  JENSEX,  C  E., 

Tliis  voliuiu'  lias  been  iiiaiuljr  framed  to  supply  a  mucli-iioedod  want  in  I  he 
shape  of  a  reliable  up-to-date  work  on  Drainage  lMS]icction  and  Sanitary 
Surveying  for  the  use  of  students  in  the  e.xaminations  in  Sanitary  Scionc-o- 
held  by  the  Sanitary  Institute,  the  Institute  of  Sanitary  Engineers,  and 
other  examining  l]odies.  At  the  same  time  it  will  be  found  of  equal 
value  to  those  more  advanced,  who  wish  to  possess  a  reliable  work  of 
refcrouce  on  the  matters  of  which  the  author  treat.s. 

PRESS  OPINIONS. 

"The  book,  as  a  whole,  is  decidedly  useful  and  sets  out  in  the  clearest 
way  what  to  do  and  what  not  to  do  in  respect  to  the  sanitation  of  dwelliug- 
liouses." — Enf/iaccr. 

"...  Thoroughly  in  accord  with  its  title.  .  .  .  Evidently  the- 
outconie  of  much  practical  e.xperience.  .  .  ,  We  can  strongly  recommend 
it.    .    .    ." — The  Lancet. 

"...  Full  of  value.  .  .  .  "Will  take  its  place  in  the  forefi-ont. 
.  .  .  'Wit  heartily  recommend  the  work."^ — Journal  of  the  Sanitary 
Institute. 

"...  Well  arranged  and  well  written,  cleai-ly  printed  and  profusely 
illustrated." — The  Builder. 

"  The  subject  is  treated  by  one  evidently  well-qualified  to  deal  with  it. 
Mr.  Jensen  describes  all  the  principal  methods  of  testing  and  testing  appa- 
ratus, and  gives  fully  the  pi'ocedure  in  inspecting  both  interior  and  exterior 
of  buildings,  the  supervision  of  alterations,  &c.  The  illustrations  are  both 
numerous  and  good.  A  good  feature  of  the  book  is  the  inclusion  of  chapters, 
on  the  taking  of  notes  and  the  preparation  of  reports." — Contract  Journal. 

257  jip.    Cloth  Gilt,  Profusely  Illustrated.    Price  5s.  net. 

House  Drainage  and  Sanitary  Fitments, 

By  GERARD  J.  G.  JENSEN,  C.E 

PRESS  OPINIONS. 

"Even  the  most- unacquainted  with  sanitary  matters  cannot  fail,  by  a 
[lerusal  of  this  book,  to  learn  how  to  correctly  arrange  the  drains,  &e.,  of 
houses." — The  Engineer. 

"  We  can  heartily  recommend  it  as  a  trustworthy  guide  to  the  subjects 
of  which  it  treats." — The  Bnildcr. 

"A  very  useful  guide  .  .  .  Will  be  found  a  compendious  and 
popular  liandbook." — The  Huildinr/  Ncwa. 

"A  compendious  and  invaluable  guide." — TJie  British  cmd  South  African- 
Export  Gazette. 
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I'ricc  Is.        10s.  per  do/.on  to  Local  Authorities. 

Sanitary  Inspection  Note  Book 

(For  Sanitary  Engineers  and  Surveyors  and  Inspectors  of  Nuisances). 

€oini)iled  by  GERARD  J.  G.  .JENSEN,  C.E.,  Author  of  "  Modern  Drainage 
Inspection  and  Sanitary  Survey.s,"  &c.  &c. 

PRESS  OPINIONS. 

"...  The  various  headings  inserted  tliroughout  would  seem  to 
render  it  impossible  that  any  omission  should  occur  witli  i-ogard  to  sanitary 
jirraugenients  in.'fijected." — 7'he  Surveyor. 

"...  Neat,  .systematically,  and  conveniently  arranged.  .  .  . 
If  carefully  followed  the  book  will  keep  the  Inspector  right  as  to  defects. 
-    .    .    It  is  a  good  shillingsworth." — The  Sanitary  Inspectors'  Journal. 

"    .    ;    .    Tlie  Sanitary  Engineer  will  find  this  note-book  invaluable. 
.    .    We  should  think  its  adoption  by  Sanitaiy  Authorities  will  become 
.general  as  soon  as  it  is  brought  under  their  notice." — Institute  of  Sanitary 
Jinginccrs'  Transactions. 

27  pp.,  8vo.    Price  6d.  Net. 

The  Effective  Dispersion  of  Noxious  Gases 
in  Sewers  and  Drains. 

By  FRANK  LATHAM,  C.E.,  Borough  Engineer  and  Surveyor,  Penzance, 
Author  of  "The  Sanitation  of  Domestic  Buildings." 

Price  2s.  6d.  Net.    Cloth,  Gilt.  Illustrated. 

The  Sanitation  of  Domestic  Buildings. 

By  F.  LATHAM,  C.E.,  Assistant  Engineer  and  Surveyor,  Borough  of 
Margate.  With  Introduction  by  BALDWIN  LATHAM,  C.E.,  F.G.S., 
F.R.M.S.,  Past  President  Society  of  Engineers. 

"I  can  confidently  recommend  its  perusal  to  all  Sanitary  Officers  and 
•others  interested  in  domestic  sanitation." — Baldwin  Latham,  C.E. 

PRESS  OPINIONS. 

"A  iTScful  little  book,  unpretentious,  and  containing  a  great  deal  of 
information  packed  into  a  small  space." — Engineer. 

"For  those  who  are  preparing  to  become  Sanitary  Officers,  or  who  are, 
for  other  reasons,  desirous  of  mastering  the  essentials  of  sanitary  construction, 
the  book  will  prove  of  service." — British  Medical  Journal. 

"  The  work  well  exemplifies  the  best  methods  of  the  present  day.  .  . 
Full  of  information  and  particularly  liandy  for  reference."— ZrtJiCf^. 
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Contains  100  Kepoit  F.inns,  \vilh  Imlcx,  &e.  Leather  llimling,  wUli 

Elastic  Band.    I'l-ice  :h.  dA. 

The  Sanitary  Engineer's  Pocket  Book. 

Cnipilcl  l.y  E.  A.  SANDFORD  FAWCETT,  A.^F.I.C.E.,  .Mrni.  San.  Inst. 
For  tliL>  nsn  of  Sanitary  Engineers  and  Exj}erts  in  Examinin.i;,  Testing,  and 
Koporting  on  the  Urainag(>,  "Water  Supiily,  and  General  Sanitary  Condi- 
tion of  Freinises. 


I'ubli^heil  annually.    Price  2s.  Gd.    Cloth,  Gilt.    Interleaved  Uinnighout 
with  Blotting  Paper. 

The  "Sanitary  Record"  Diary  and  Year 
Book. 

CONTAINS  :— Sanitary  Legislation  of  Past  Year  ;  Useful  Memoranda  for 
Sanitary  Engineers  and  Surveyors  ;  Directory  of  Govcninicnt  Depart- 
uii-nts  ;  Sanitary  and  Allied  Associations,  &c.  &c. 

PRESS  OPINION. 
'■Sanitary  Inspectors  and  others  will  appreciate  it,  not  only  for  its  use 
as  a  Diaiy,  but  because  of  the  varied  and  valuable  amount  of  information  the 
book  contains." — I'lamhvr  and  Dcr.onUor. 


Important  to  Candidates  for  Certificates  of  the  Sanitary  Examination  Board, 

Sanitary  Institute,  &c. 

Now  Ready.    73  pp.,  Fully  Illustrated.    Price  Is.  Gd.  Net,  post  five,  Is.  8d. 

The  Student's  Guide  to  Success  in  Sani= 
tary  Inspectors'  Examinations. 

By  3IATTHEW  CHAPMAN,  Sanitary  Inspector,  Grimsby. 

This  little  work  conveys  in  a  compact  and  concise  form  a  wealth  ot 
useful  information  to  the  student.  It  not  only  gives  model  questions,  but 
explains  the  best  mode  of  answering,  and  when  necessary,  of  illustrating 
tliem.  As  a  su])]>Ieiuentary  volume  to  the  standard  text- books,  such  as  Reid's 
and  Taylor's,  it  will  be  found  invaluable,  as  it  shows  at  a  glance  how  to  put 
the  knowledge  gained  from  these  works  into  answers  suitalilc  for  examiners. 


Price  Gd. ;  by  post,  G^d. 

The  Purification  of  Sewage  by  Bacteria. 

By  ARTHUR  J.  MARTIN,  Assoc.  M.  Inst.  C.E. 


xu 

rdci;  2.S.,  liy  Post  2s.  2il. 

Model  Answers  to  Questions, 

Set  by  tlic  Sanitary  Institute  and  the  Sanitary  j\ssoeialion  of  Scotlanil. 
TRESS  OPINION. 

"A  very  handy  book  which  cannot  tail  to  be  of  great  service  to  aspirants 
for  a  sanitary  inspectorshiji,  and  even  to  tliosc  who  have  already  attained 
that  position.  .  .  .  Tlie  answers  are  given  to  most  of  the  papers  set  at 
the  various  examinations,  and  are  really  models  of  lucidity  and  correctness. 
Everyone  interested  in  the  duties  of  a  sanitary  inspector  should  get  a  copy, 
which  is  sold  at  the  low  price  of  two  shillings." — Local  Oovmnncnt  Journal. 

Price,  Paper,  Is.  Net,  by  post  Is.  Id. 

The  Drainage  of  Villages. 

By  WILLIAM  SPINKS,  Assoc.  M.  Inst.  C.E.,  Member  of  the  Incor- 
])orattd  Association  of  Municipal  and  County  Engineers ;  Member  of 
Sanitary  lastitute  ;  Lecturer  on  Sanitary  Engineering,  Yorkshire  College, 
Victoria  University;  President  of  Sanitary  Engineering  Section  of  tlie 
British  Institute  of  Public  Health,  1895 

SYNOPSIS  OF  CONTENTS.— Part  I. —Statutory  Powers— Pollution  of 
Streams — In  case  of  Failure  to  Provide  Schemes — E.visting  Sewers — 
Present  Means  of  Disposal  —  Composition  of  Sewage  —  Self-purifying 
Power  of  Eivers.  Part  II. — Areas  of  District  to  be  Sewered — Power  to 
Enter  Private  Lands — "Works  without  District — Special  Drainage  Dis- 
tricts— Power  to  Agree  with  neighbouring  Authority  to  take  and  deal 
with  Sewage — Joint  Sewerage  Boards — Rainfall — The  Geological  Character 
of  the  District — Present  and  Prospective  Number  of  Inhabitants — Supply 
of  Water — Sanitary  Appliances — Position  of  Outfall  Works — Power  to 
Purchase  Lands  —  Borrowing  Powers.  Part  III. — Requirements  of  a 
Sewerage  System — Depths — Gradients — Lines — Sewers  and  their  .lointing 
— Manholes — Flushing — Ventilation.  Part  IV.— Sewage  Disjiosal — Puri- 
fication tlirough  Land — Tanks— Sludge— Filtration. 

PRESS  OPINIONS. 

""Will  be  found  very  useful  to  those  who  have  to  enter  upon  the  pre- 
liminary considerat  ens  which  precede  the  decision  of  a  parish  council  as  to 
what  it  shall  do  before  it  launches  upon  the  heavy  expenditure  of  a  drainage 
system.  It  also  provides  a  verj-  good  introduction  to  other  books  and  reports 
which  are  freely  referred  to,  and  are  necessary  to  anyone  who  has  to  enter 
upon  the  drainage  ol  %'illages."— T/w  Engineer. 

"  Should  prove  profitable  reading  to  the  student  of  sanitary  science,  for 
it  contains  much  useful  information  for  both  the  professional  beginner  and 
the  parish  councillor,  to  whom,  if  he  does  his  duty,  the  healthy  condition  of 
the  village  in  which  he  lives  should  be  a  matter  of  great  moment." — British 
Medical  Joiirnal. 

"Can  be  recommended  as  a  lielp  to  those  engaged  in  the  conception, 
maturing,  and  development  of  village  drainage." — Sheffield  Indeiiendent. 
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Secoiiil  E  litioii.    -U  pp.,  Larr;i!  Svo.    I'l-ioc  iJ.l.  ;  by  post,  G^d. 

The  Elements  of  Sanitary  Law. 

Ry  ALICE  RAVENHILL,  Lecturer  to  the  National  Healtli  Society. 
Assoc.  San.  Inst.  "Witli  lutroaiictiou  by  Sir  laClTARU  T.  TIIORNE, 
K.C.R,  F.R.S.,  LL.D. 

riililislicil  for  t.]i(;  Xatioiial  Health  Society. 

PRESS  OPINIONS. 

"Will  prove  of  much  practical  utility  to  many  of  our  readers  wlio  arc 
debarred  by  various  causes  from  having  recourse  to  the  pages  of  Ulen  or 
Luniley." — Survojor. 

"  Eminently  (qualified  to  meet  a  growing  demand  for  some  concise  and 
■inexpensive  summary  of  the  leading  points  in  our  existing  system  of  Public 
Health  Law,  some  items  of  the  most  practical  value  having  been  selected  and 
presented  in  a  form  as  simple  as  is  compatible  with  accuracy,  and  permitting 
of  easy  and  rapid  reference  to  any  particular  subject  on  Avliich  information  is 
<lesired." — Health. 

Price  Od.  net.    With  Illustrations,  Diagram  ,  kt. 

Footpaths:  Their  flaintenance,  Construc= 
tion,  and  Cost. 

By  A.  TAYLOR  ALLEN,  C.E.,  Engineer  and  Surveyor,  Povtslade-on-Sea. 

This  little  handbook  gives  the  mode  of  construction  of  pavings,  with 
approximate  cost,  and  a  synopsis  of  the  law  relating  to  existing  pavements, 
clauses  for  specification,  model  form  of  tender  and  specimen  c|uantities,  &c. 

PRESS  NOTICES. 

'"■  There  is  a  wonderful  a]nount  of  information  of  one  sort  and  another 
■contained  in  the  thirty  odd  pages  of  this  small  volume.  First  one  reads  of 
the  laws  relating  to  footpaths  and  the  cleansing,  &c.,  of  pavements  ;  and  tliei; 
the  different  kinds  of  pavement  are  reviewed,  and  the  cost  of  these  given.  Tc 
the  special  class  for  whom  it  is  intended  this  book  will,  without  doubt,  prove 
of  value,  and  many  another  will  be  glad  to  have  a  book  containing  the  infor- 
niation  which  this  gives." — The  Engineer. 

"  This  little  sixpenny  book  should  be  in  the  hamls  of  every  Muuicip."! 
Engineer,  Surveyor,  and  Architect." — The  Buildinrj  News. 


Pnce  6d.,  by  post  7 J 

Examinations  for  Local  Surveyors. 

Questions  vritli  Answers. 
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Crown  8\'o.,  1(>  pji.    Pricu  dl. 

Chemical  Sanitation  and  Public  Health. 

]!y  WILLIAM  BROWX. 
A  Paper  read  at  Glasgow  Congress  of  the  British  Institute  of  Public  Ilcallh. 

Price  Cd.  by  post  Gid. 

House  Drainage  Diagrams. 

By  "W.  SPINKS,  Assoc.  M.  Inst.  C.E 

Tho  Sliect,  31iu  by  22in.,  embraces  all  details  required  by  the  Local 

Goveriiuient  Board  Jlodel  Bye-laws. 
Special  quotations  for  large  numbers  taken  by  Local  Authorities  direct. 

Price  4d.,  Post  Free. 

Notes  on  the  Factory  and  Workshop  Acts, 
1878,  1891,  and  1895. 

By  D.  S.  DAVIES,  M.D.,  D.P.H.,  M.O.H.,  Bristol,  and  T.  H.  YABBICUM, 
A.M.I.C.E.,  and  City  Engineer,  Bristol. 


Price  Threepence,  by  Post  3Jd. 

Practical  Smoke  Prevention. 

By  W.  NICHOLSON,  Smoke  Inspector,  Sheffield. 

This  little  booklet,  from  a  practical  pen,  deals  in  a  coniprelitnsivo  and 
capable  way  witli  a  problem  in  which  most  of  our  big  towns  and  cities, 
arc  concerned.  Its  reasonable  price  should  enable  it  to  be  distributed 
wholesale  in  quarters  where  the  lesson  it  inculcates  would  be  appreciated, 
and  so  distributed,  it  cannot  fail  to  be  productive  of  much  good. 

PRESS  OPINIONS. 

"A  very  useful  little  book,  which  will  be  found  very  instructive  to- 
engineers  and  all  having  care  of  steam  boilers." — Liverpool  Daily  Post. 

"There  is  no  nonsense  about  this  pamphlet.  It  goes  to  the  root  of  the 
matter.  Tlie  smoke  nuisance  can  be  remedied,  and  tiie  remedy  is  iu  the 
hands  of  workmen  themselves.  Jtr.  Nicholson  as  an  authority  proves  this- 
conclusively." — Lancaster  Standard. 
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Impoitaiit  to  all  Medical  OfTicevs  of  Hoaltli.    Important  Booklet  fur 
circulation  among  the  niasaes. 

The  Cry  of   the  Children   in  the  XXth 
Century. 

15y  j\[rs.  BRAY.    With  extracts  from  Mrs.  O.vuiucTT  Andekson's  letter  to- 

The  Times. 

A  convincing,  pathetic,  and  timely  appeal  to  the  common-sense  of  the 
community  on  the  Vaccination  Question.  Supplied  to  Local  Authorities  at 
Cs.  per  100.  Specimen  copy  sent  post  free  to  any  Medical  Officer  of  Health 
or  Sanitary  Inspector  on  application. 

PRESS  OPINIONS. 

"A  book  like  this  will  do  more  good  tlian  many  handbills." — Rospital. 

"  The  talc  is  told  witli  much  natural  power  and  feeling,  and  the  little- 
tract  should  be  most  useful  in  counteracting  the  evil  influences  of  anti-vac- 
cination cheaj)  literature.  AVe  can  heartily  recommend  it  as  suitable  for 
general  distribution." — The  British  Medical  Journal. 


Price  6d.,  by  post  7d. 

Lighting,  Heating,  and  Cooking. 

A  Practical  Treatise  useful  to  everybody. 

A  Leaflet  for  Distribution.    8  pp.     Second  Edition. 

Facts  Concerning  Vaccination. 

Issued  by  tiie  National  Health  Society. 

PRESS  OPINION. 

"  It  is  a  useful  leaflet,  and  states  briefly  and  in  simple  language  most  of 
the  leading  facts  about  vaccination  as  a  preventive  of  sniall-po.x.  The  leaflet 
is  intended  for  local  distribution,  and  has  on  its  front  page  spaces  for  the- 
names  of  the  Public  Vaccinator,  Medical  Officer  of  Health,  and  Sanitary 
Inspector  It  is  supplied  at  9d.  per  dozen,  5s.  per  100,  and  21s.  per  1000." — 
British  Medical  Journal. 


West  Riding  of  Yorksiiire  Sanitary  Lec= 
tures. 

Tin's  impoi'lant  series  of  Lectures  on  Sanitation  to  the  Health  Oflicers  u{ 
Yorksliire  (West  Riding)  in  pamphlet  form,  price  Gil. 

No.  1.— Nuisances  and  Methods  of  Inspection.   I'.v  SPOTTIS- 

"WOODE  CAMERON,  I\I.D.,  IJ.Sc,  Medical  Oflicor  of  Heallh,  Leeds. 

No.  2.— Infectious  Diseases,  Disinfection,  Ventilation.  Uy 

AV.  ARNOLD  EVANS,  M.D.,  D  P.H.,  Medical  Officer  of  Health,  Bradford. 

No.  3.— Sanitary  Law  (A):  The  Public  Health  Act,  1875 
and  the  Model  Bye-Laws  thereunder.   By  TREVOR  EDWAUUs 

West  Riding  Solicitor. 

No.  4.— Sanitary  Law  (B).  By  JOSEPH  PRIESTLEY,  B.A 
M.D.,  D.P.H. 

No.  5.  —  Water  Supplies ;  Domestic  Plumbing-.     By  J. 

MITCHELL  WILSON,  M.D.,  Jledical  Officer  of  Health,  Doncaster. 

No.  8.— Scavenging'  and  Refuse  Disposal;  Smoke  Abate- 
ment.   By  W.  L.  HUNTER,  M.D.,  Medical  Officer  of  Health,  Pudsey. 

No.  10.— Sanitary  Inspectors'  Work  (General  and  Recapitn- 

latory).  By  J.  R.  KAYE,  M.B.,  Medical  Officer  to  the  West  Riding  Counry 
■Council. 


TIME-SAVING  BOOKS  FOR  OFFICE  USE 

In  response  to  suggestions  made  by  public  official.'!,  the  Sanitary  Publishing 
Company,  Ltd.,  has  prepared  two  special  books  for  office  use.    One  is  a 

Register  of  Letters  Received, 

and  the  other  is  an 

Office  Call  Book, 

in  which  the  names  of  callers  may  be  inscrioftd. 

Tlie  size  of  each  book  is  foolscap  folio,  and  they  are  strongly  bound  m 
half  leather  with  cloth  sides,  the  leaves  consisting  of  strong  ledger  paper- 
Each  book  contains  200  pages,  and  every  page  is  ruled  and  lieaded  the 
Register  of  Letters  received,  for  dates,  names,  and  addresses  ;  and  the  Office 
Call  Book  for  name  of  caller,  from  whom,  and  on  what  business.  The  price 
is  18s.  Cd.  each  net 


